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Fourth Semester B.E. Degree Exa61ffiion, Feb./NIar. 2022

Engineering Ma{hpiYYatics - IV \
rime:3 hrs. t.,.:{i 
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ONE full q""ffifrom eaeh module.
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'' 1"f' Mgdule-l
I a. Find y at x : 1.02 correct",tq frdi decimal places Brve&frS*: (xy - l)dx and y :2 atx: 1 by

applying Taylor's series+adliod upto third degre. tgp-. (05 Marks)

b. Use modified Eule.rc m6thod to compute y(0.1) gnd-y(O.z) given that lf - x + y, y(0) : 1

dx
takingh:0.1.u4.. ."-.. (o5Marks)

c. Solve *=*=y; with the following.dL& y(0) : 0, y(0.2) : 0.02, y(0.4) : 0.0795,

#f-=* "d

y(0.61+'mill&62, find y at x: 0.8 b&-ts=$g Milne's predictoffinector metho'd. (06 Marks)

*+,i:ii *M;: ^_ ";i":''%) OR d-fu*t+ d

2 a. Use fourth order Runge-Kuf{a rfr"tnoa to find y ,e-ffikgiven that S'#*- + 2y, y(0) : 0' f*T* 0#p, "

andh=0.I. ,1,," , 
' 

--'',"' (05Marks)

b. rf + =ze* -y, y(0) * i, v(o.r) : 2.olqwdf2D = 2.040 *d,atUO:l : 2.090, find y(0.a)

correct to four deBiffi6l places by usingSpdns-Bashforth m$ffi. (05 Marks)

c. Use Taylor" Wfies method to rilitairT a power series in (x - a) for the equation

-dv 7 \
5**+ lr 2=0, X0 : 4, yo * ,and use it to fiffit x : 4.1 and 4.2 correct to four

dX : l6t )"

,., % n ' i::it gw;

deciru,.q[*,9[aces. i i . *'' (06Marks)

*t 
**3 

Modulo-2,,i4i

3 u, Given *-*'+ ;zfi= r, ,1oy = l,y'(0) = 0. Erulrute y(0.1) using Runge-Kutta method
dx' dxr-

oforder4 n u1. (o5Marks)
i \ f 

^ 
1o-- o

b. Show that' J_, (x) =.,/-a- cosx ;r (05 Marks)

I \Ircx

Note: 1. Answer any FIVEfull
2. Use of statistical tables is

c. Derive Rodrigue's formul&ftm

P,(x)=# #k*'-1)"]
o\o 

.,i.

.,'u'ry*tu oR
4 a. Obtain the serfusftolution ofBessel's differential equation

*2y" + xy'i 1x2 - r')y: 0

,i::!Llr:r$S,li;ii

t6{|tri:r,

(06 Marks)

l of 3

(05 Marks)



b. Apply Milne's method to solve * =l * +, given ,h"-fdt;ilg table of initial values'
dx' dx'"
d2v dv

--= 
l+-i-. ql

15MAT41

(05 Marks)

c.

f,4.

b.

- 2 2 **'
Evaluate lsinnz! lcosTz'o, *ihr"." c is the circle, lzl:*?"""' (05 Marks)

J, tr-t)'(r-2)., 
-- , * *2

C \- '/ \" -4* .,:4, 
:rr /\

Find the bilineartrans&ffion which maps the po.id#l.zJ 1, i, -l into w : 0, 1, 0o.

ffi= l (06 Marks)

-f .;:*.' ,4..* oR;@n-,-&
If (z) is analytit &action, show that p""1"

t- -r e'"-.. 1v B6#*,

x 0 0.1 0.2 0.3

v I 1.1 103 r.2427 1.399

v' I t.2t03 t.4427 t.699

Co mpute y(0.4)^numericallY.

Express { + 2x' - 4x + 5 in terms of I-e

r1\,.

polynomials '..*s|. (06Marks)

State and prove Cauchy-R.iemarffi$etions in Cartesian forp.. (05 Marks)

.*
Derive an expressiop ffir mean and vari Poisson dist-nttitfun. (05 Marks)

The marks of

teffil',',r= tt'(z)t'z
L6ffilrtta r=4lt'(41',ui. * n:. 

(05vlarks)

Discg,i'th$hunsformation *: r',.JW;1 -*ffi:":" 
(05 Marks)

If O*iry represents the cffillx potential of ian electrostatic field where

r:fu !:,1- '
xl'

r1r = (x2 -y')+ _;=, find,,.1he complex potentfialffiadd hence dete-ffifi8 $. (06 Marks)
X'+Y" tu"d$ { "

6a.

7a.
b.

b.
c.

D,enve an expressloF lor mean ano vananc9,,9",ra rolsson s1s1.4,,."?u#o-r.r. ._ (ur rYrarKs,

The marks of .ffiSff-$tudents in an exa,qgiiiation follows a nGrffial distribution with mean 70

and standard Ci#tUiion 5. Find ttre rr*mnffii of students whgse'"marks will be (i) less than 65

(ii\ more than 7-5 (iii) between 65 and.75 IA(l) = 0.34131 (05 Marks)(ii) more than 5r (iii) between 6J affiff5 [A(1) = 0.1#3J (05 Marks)

The iointb,{obabiliry distributiotiftf#wo random varid$lfrsx and y is as follows:Ihe ioint$,robabilitv distributio'ri&f#wo random

-\ - Y"
X 

q'u\
-3 .__*)

ij%w'
4

1 **' 0.1 ,

Ir:..1*S.2 0.2*;)
0.3 '=r 0.1 o":t*\.

(,
(ii)

ibutions ofx and f
x and y d{". 'i'r'

\Ir/ \r'\, v 4r raal|.lsrur A allu J ,i"".

(iii) CorrslaGtoh ofx and y. .=tTffi

*fu ffi+"
"=i*ffi (06 Marks)

.r/ r\T!r*= 
*d' 

oR
hd'

8 a. The number*of telephone'{indi busy at an instant of time is a binomial variate with

probability 0.1 that a lAft$llshsy. If 10 lines are chosen at random, what is the probability

ihat (i) no line is busy (iry;ii lines are busy (iii) atleast one line is busy (iv) atmost 2 lines

are busy. sr
I

b. The probability_thath news reader commits no mistake in reading the news is 
" 

. Find the
' ;". e'

probability that%n a particular news broadcast he commits (i) only 2 mistakes (ii) more than

3 mistakep 
_(iff) 

atmost 3 mistakes.

dff:''E::i;'

l::-,'u 2 of 3
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c.

(05 Marks)



$fmlVAS ffi:,1,,, . ,,\" t itrr6ry. rr,-r,nr".lii" '-

c, A random variable X has the fo low

x 0 I 2 3 4 5 6 7

o(x) 0 k 2k 2k 3k k'" 2V 7V+k

(i) Find k (ii) Evaluate p(x < 6), p(x ) 6) and < 6) * (06 Marks)

Mod-4ffi' *:J!;:
9 a. Define the terms O Null hypothesis' } alternative hypothesis$fiii) Critical region

(iv) Significance level (v) Confidence$rluitt. , ,;/ (05 Marks)

b. A ce*iin stimulus administerea tqsqc"!{#f the l2patients t"tr,rffi the following change in

blood pressure. 5,2,8,-1,3,0*S*-! T 1, 5,0, 4. Caa it begffided that the stimulus will' 
increase the blood pressure? 

F{def@# 
l1 d.f = 2.201) (05 Marks)

c. Find the unique fixed probabiliffiector ofthe regular sJoct$stic matrix.

[l 1 1l r,'"" * ,c. ,.:,#$i::,1=1 1 1l s

-l2 4 4l *.* ls"'l
P:l! 

0
- (06 Marks)

n'i- 
ry

, v}t ;:. .?l,trI
0' I .01

t11r\n\s "* OR

t0 a. e 
"ot*iwil.tossed 

1000 times andffiffi;[rms up 540 time@;tide on the hypothesis that the

coin is unbiased. lGiven zvalue ff,#lo:2.58 I . &', d" (05 Marks)
'1 , ''

coin is unbiased. [Given zvalte ai lo/o = 2.58 ] " * * (05 Marks)

b. [n an exit poll enquiry it was reVealed that 600 voter$ ina'one locality and"400 voters from an

other locality favoured 55%dnd 48% respectivelyffia*icular party fudne to power. Test

the hypothesis that ther&iblivdifference in thg.|g@{{it} in respect oftl;e @inion. (05 Marks)

c. a gambler's luck follow$ pattern. If he gins a game, the plgblbflity of winning the next

game is 0.6. Howevcflif tre loses a gameffi'e probabilityBflTqsing the next game is 0.7.

There is an eve;ffifrce of gamblerwffig'the I game.If s&ra

(i) What is theprobability of he win*in$the second game?

(ii) What is t$e flrobability of he-winaifig the third ga-**
(iii) rn the,l_gng run, n"* 

":*1," *u,_::: 
* 

n 

{e "' 
(06 Marks)
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robability trllo#uFoflvarious values of x.
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