50, will be treated as malpractice.

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

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

USN 17MAT41
Fourth Semester B.E. Degree Examma‘ﬁon, Dec.2023/Jan.2024
Engineering Matheiﬁatlcs -1V A
N
Time: 3 hrs. “Max. Marks: 100

Note: Answer any FIVE full quesfjg;;%é\h;msing ONE full qug.s’ﬁé?ﬁ‘fmm each module.

n
¢ . Module-1
Find by Taylor’s series mg;hc;d “the value of yatx = 0 la;md x =0.2. Correct to four decimal

dy

places from E_ =xy£l§ y(O) =1. (06 Marks)
” _

y, y(0) =1 at x = 0.1 for three iterations

(07 Marks)
—x y and y(0) = 0, y(O 2)& 0.02, y(0.4) = 0.0795, y(0.6) = 0.1762, evaluate
ﬁgﬁ (07 Marks)

an
OR %;;g%
: considering upto
(06 Marks)

d 2 2
=x"+y°, y(0) =
o =Xy y(0)
(07 Marks)

(07 Marks)

Modu!e-:i“;

: Ifo and B are the roofs ofJn(x) 0 then ﬁd“% that j xJ_(ox)J_ (Bx)dx = 0. (06 Marks)
Express x° + 2x - 4x +5 interms. of{fegendre polynomials. (07 Marks)

2
Find y(0.1) -hy,. using Runge Kutta fourth order method given that %x—%—ng}—’-—ny =1,
) : -
y(0)=1,y'(0)=0. (07 Marks)

OR

Prove that J | (x«);e%:#?é =, (06 Marks)
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2

Find y(0.8) by using Mine’s method given that d_y 1 .Zy?r— and the following table of

initial values:

x| 0 0.2 0.4 0.6
y | O 0.02 |0.0795]0.1762 | .

y' | 0 [0.1996 | 0.3937 | 0.5689 | = Ay

Apply corrector formula twice in presentltig the value of yat x =0. 8 (07 Marks)
State and prove Rodrigue’s formula. " (07 Marks)

Module-3 (o
Derive Cauchy-Rlcmann equ,auonﬁn Cartesian coordmates (06 Marks)
Show that u = —log(x +¢) is harmonic. Detenmne Jts harmon ic conjugate. (07 Marks)
£ g. 5 o L
Evaluate J-smnz * cosa;ji dz, ¢ is |z| = 3 by residue theorem. (07 Marks)
: -1N@~2) “
My,
é ; 3
If f(z)=u -@v is analytlc, prove that — l f (z) |] |:6y H|(z) |:\ =|f'(z) . (06 Marks)
D1scuss the transformation w = ez’ N (07 Marks)

Find the bilinear transformation. whlch sends pointsz =0,

, 1 o into the points w = =5, -1, 3
respectively. What are mv_a._mant ints in this trans :

(07 Marks)

' Module-4 - ;

The probability dlstnbutlon of a finite randdm’i?‘anable X 18 gweafby the following table.
X -2 oag—J, 0 1 2 3 B
P(x) | 0.L} K02 2K |03 K}
Find the value of K, mean, variance also (1) P(x<1) (i) P(-l <x<£2). (06 Marks)
Assume that on average one telep];one number out 0f'15 called between 2 pm and 3 pm on

week gaym busy. What is the; pi‘oﬁablhty that if 6 ran(iomly selected telephone number are

calle hote more than three (ii) at least three of them will busy. (07 Marks)
The joint distribution of: tw%ﬁhdom variable b and y as follows:
X £
e
8|4 |8
X il
20813

Determine: (i) The margmal dlsmbutlon ofxandy
(i1) Covananceof xandy
(ii1) Correlation of x and y (07 Marks)
&
— OR
Derive mean and \ a.nance of the exponential distribution. (06 Marks)

The life of an” electrlc bulb is normally distributed with average life of 2000 hours and

standard deviation of 60 hours out of 2500 bulbs. Find the number of bulbs that are likely to
last betw,@ 1900 and 2100 hours. [Given P(0 <z < 1.67) = 0.4525] (07 Marks)

%ﬁ 2 of 3
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The joint probability distribution of two random variabl d y are given below:

yl-312 |4

X

1 [01]02]02
03)0.1(0.1
Determine: (i) E(x), E(y) and E(xy)

(ii) Covariance ofx and y
(iii) Correlation of x and

(07 Marks)

(%, Module-5
A die was thrown 9000 times and a throw of 5 or 6 wasmbta.med 3240 times on the
assumption of random throwmg,«flo the data indicate that the die is unbiased? (06 Marks)
A certain stimulus admmiﬁ’e ed to each of the 12 pat:exﬁ«resulted in the following change in

" blood pressure 5, 2, 8;—1, 33 0,6,-2,1,5,0,4 dan ﬁbe calculated that the stimulus will

increase the blood pre%sﬁre (to.0s for 11 df 2.201) . (07 Marks)
Find the fixed pmbﬁi}hty vector for the stoch&stlc matrix

(07 Marks)
Define the following terms:.
(i) Null hypothesis ~ «=
(i) Type I error and Type II error
(iii) Stochastic matrix il (06 Marks)

Five dice were thr '_wn '96 times and the nu g on the face of the dice

follows the frequeéncy distribution as below:
Number of dicé ‘showu_lg 1,2 0r3 Sy 432
Frequency . 7.19 (35 [24 |
Test the hypothesm that the data {%ﬂows a binomial dlETEbutlon (x2,s=11.07 for 5 df)
: (07 Marks)

Three “Boys A, B, C are |

thy ) _?mg ball to each otﬁer A always throws the ball to B and B
always throws the ball fo ) 8%

is just as llkely to throw the ball to B as to A. IF C was the

«first person to throw. tgée:ba*fl find the proba@?htles that after three throws:
(i) Ahasthe ball 12

m_a_.wa

(iii) C has theball (07 Marks)

iy O ke ok
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