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b. Solve 
dY :2 Taylors

ule-2

find y(0.1) (05 Marks)

glven
dvrV
dx2

(06 NIarks)

order - Runge -
(05 Marks)
(05 Marks)

ifcr + B

(06 Marks)

x : 0.4 of thc

(05 N{arks)

(05 Marks)

clx
v

Apply Milne's

-,.,,1?.',.Y.(lthc data y( 1) 1): ?.21s6,

b

+3e* y(0):0 using

method to compute y( to four decimal places

, y(1.3) :2.7514^

dan

4

y(0.1) : 1.03995 y'(0"1) : 0.69ss
y'(0.2) : 1.258 y (0 3) : i.29E65

Provc tliar J .(x) -,/ar'n * .

!Irx

y(0.2):1"138036
y'(0.3) : 1.873

c. State Rodrigue's formula.
I of 3

(06 Marks)
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Fourth Semester B.E. I)egree
I

Examination, July/August 2022
Engineering Mathematics - IV

Time: 3 hrs. Max. Marks: 80

Note: l. Anstver ony FII/E full questions, choosing ONE.full question from each module.
2. Use stcttisticol table is permitted.

Moclule-1
I a. LJsing 1-aylor's series tnelhoti, solve dy = (xy - l)dx, y(l) :2 at x : 1.02 considering upto

(05 N{arks)3'u degrce tcrrn.

b. LJsing Runge - Kutta n.rethod of lbLrrth order, ,olr. Q = 
-,y(0)= 

1 at the point x : 0.2

by takirrg step lcngth h = 0.2" (05 Nlarks)

c. Civen that t= x -yr,y(0) :0, y(0.2) :0.02,y(0.4) :0.0795, y(0.6) :0.l762.Compute
dr

y at x : 0.8 by Adanrs - Bashfurth predictor - corrector method. (06 N{arks)

2 a. LJsing modified Euler's method, li"d ,SrRpproximate value of y when x : 0.1 given that
dy

dr
- x+ yand y = I when x : 0. Tal<e h = 0.1 and performthree iterations. (05 Marks)

3 a. Given # = ,'[v *

I(utta method.

b. Express f(x) : x3 + 2x2 - 4x * 5 interms of Legendre polynomials.
1-

c. Ifu and p are the roots ofJn(x) : 0 then prove that f xJn(ax)Jn(Bx)dx = 0
0



6

7

b.

a.

b

G.

b.

Determine:
i) Marginal

8 a. Deri and

ii) Y
iii) Correlation XandY

ve.{Ilean
b. The life of an e

of

ofX and

100 hours.

Y

n.

(06 Marks)

(05 N{arks)
OR

of
is normally ted rvith average lifu o1'2000 hours and

Out of s ftnd thc number of bulbs that are likely to

t P(0 < z < 1.61') : 0.4525. (05 Marks)

n of two randotl variable X and Y as follolvs :

Determine :

i) Marginai
ii) c

n ofX and Y
and Y

iii) Correlation of X and Y.

4 6I1

,,,r,rt:0.0::
0.30.1 0.21

0.1 0.00.2 s.i::.:..\

1I 2{,,,,}
x":i\

1/o t//aI 1//8
1/
./4

1//8 t//a5

2 of3

(06 Marks)

I

15MAT41

(05 NIarks)

where C is the circle

(05 Marks)
(05 Marks)
(06 N{arks)

Modrrle-3

5 a. Derive cauchy's Riemann equations in cartesian form.

Using Cauchy's residue theorem evaluate the integla' i*O'- 
1 

(zr l)-

\ z l: 3 o5 N{arks)

Firrd the bilinear transfbrtnation which traps the points Z:0, i, co onto the points

W: 1. -i, *1, respectively. Frnd the invariant points' (06 N{arks)

OR

Staie and provc Cauclry's tltcoretn.-

Given Ll* v = (x - y) 1x2 + +xy + yr; tind the analytic lr'rnction (') : u + iv

Discuss the trans{brmation W = e'.

Moclule-4
Derrve mean and variance of the Binomial dislribLrtion (05 Nlarks)

irr. pr.t 
"irility 

that an individLral suflcrs a bad rcaction from ar-r iniection is 0.001. Find the

probabititythaiout o12000 rndividuals more tlretn 2 willget a bad reaction' (05N'Iarks)

The joint probability distribution of tu,o random variablc X and Y as lblloivs :

\v,x\ I



9a.

b

10 a. A coin is tos
colll ls Ll

b, A set o1'

and hcad tLrrns up 54

tossed 320 times and

15MAT41

(05 Marks)

- 4,1, 1,0,2,2,
(05 Marks)

(06 Marks)

0 times. Decide on the hypothesis that the
(05 Marks)

the result is

trmes

lar coins is

4 50 I 2 JNumber ol'heads
?r.,,,ii:.. t12 11 32Frequency 6 21

3 of 3

t/
/2
0

Ir/ t/
I /Z /4

o:l /, 0

Lo l

Test thc hypothesis that the clata follow a binomial clistribution fol v : 5 we have

Xi o, : I 1.07 . (05 Marks)

A stuclents study habits are as lollows. If he studies one night, he is 600lo sure not study the

next night. On the other hand if he does not study one night, he is 80% sure not to studythe

next night. In the long run how olten does he study? (06 N{arks)

*{<***
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Fourth Sem

Tirne: 3 hrs

Note: Answer uny

I

J

i4
47
14

(05 \larlis)

(05 )Iarli.s)

(06 \lar ksi

(05 \larksl

(05 Marks)

(06 Marks)

(06 \larkst

(05 )lalkrr

(05 )larl.s.1

(05 -\Iarks)

(()5 )larlii)

(06 llarl.s t

tr S.lrc '] v -+:L- ll o .ervcn rhar
tlx Llx

Solve by the method o1'undetermined

\ o tli ]ur \ I'dr

coe l'rlcrcn[ 
dtY 

- : 
dl- r ]\ - {c "dx' dx

OR

c

d'v - dv
Solve + _5f +6

dx- dx
,l

Solteol*+oI-.'clx dr

xy=e

b

c

y=0 subiectto. -{v
dx

=2.y=latx:0
Solve by the method ot'variation of'paranrctcrs y" + uty - secax.

I of 2

4

to

^=1,
[+

b. Solve the fbllowing system of'equations by Gauss elimination method
x-y+z-9
x-2v-lz=8,, -J

2x+y_z:3
c. I"ind all the eigen values and the corresponding eigen vectors {br the matrix.

f 't -) nl
A,=l 2 (t -ll

iio -: s l
LJ

OR
2 a. Reduce the matrix to echelon form and find the rank of the matrix.

2 3 4l
r s 4l
8 il rl

b. Solve the lolloiving system o1'ecluations by Gauss e lirrination method.
\. )x'- lv'=2
3x1-x2*4xt:4
2xt 'x:-]x,--(

[r 2l
[, -ri

t

Finci A 
j.



5a

6a.

b.

C

Find: Llr sin at| 
Module-3

. I O<t.u 2(rr\cn l'(t)'-F. 
. :.,.1 whct'c I'(t' a)' tiu). SSowrhar l-{itrll

Iiind Llttt' ,41 j5)Lr(r l) I, i

,r rr I 
oR

l:ind Ili t 
tIr]

Prove that l-(sin at) = *- 
3-

s- La-
[:rpress the lbllor,vrng firnction in terms of the Lrnit step lunctron antl
I "ap lac:c trans lirrnr,

I5MATDIP4I

(05 \larl<s)

[i . l us'\
-- tanh 1 -- is \+/

(06 }Iarks)
(05 NIarl<s)

(05 NIarks)

(05 NIarks)

hencc fincl their-

b.

C

i. islnl 0<t!n,2I(t)= 
rst ,r^tz- (06\'tarks)lcosl l>Ttl2

Module-4
7 a F'ind the inverse Laplace transform nl. I

I / _.: \l 
(s + l)(s + rxs + 3) (05 \'rarks)

h Find L ]rnol r r o- 
lL

| '( t /J (05 \larks)

c Solve thc tlil"fcrential equatic)lt y,,- jy,+ 2y - 0, y10):0. y,(0.1 : I by I_aplacc rrans1b,,tcchn irprcs.
(06 \,Iarks)

OR
I ( 

-\ i8 r. Itind L' , . "- '- l,ls--6s*l3] (05}larksy

b. Find L '{cot.'(s/a)}. 
105 \tar.ks.lc. Solve, y" 1a2y = sint with y(0t: tt. v,(0):0 L]sing l_aplace transtbrm. (06 i\,Iarks)

9 a l'lre probability rhar 3 sruclenrs o, of*ffiproblcg are l/2, li3, l,/4 rcs,ccrircl,r.. It.rhc
Problenr is sirnultancouslv assignecl to all ol'thenr, rvhar is rhe piobabii,,, ii,,i ,i. i";n,.,,i ,,st,lve d'.)

tches in,,"il-llH::lwhat is the probability that the team i.) win ail thsmatches ii) Ioose allthe r.ratches.

.- (05 \Iar.ks1c. Statc' and prove Baye 's theorem. 
(06 )rarksy

ORl0 a l)rorrthat
I)(A r, ll r; c) .= ['(A) + p(I]) + p(c) - p(A n 13) - p( A n c) - p( B 

^ 
c) _r p(A c rl r. C) .

b

c.

(06 \larks)
I1'a ball is drawn at ranciom. \Vhat is rhc

(05 Marks)
D manulacturing respectivcI y 20%,. 1 5%,.

50 ,40h,3%,2% are defecrivc. If a bolt
bability that it was manufhctLrrecl by A.

,F*>k**

-ol '

(05 Marks)
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(06 Marks)

(05 Marks)
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c. Prove
i) x : x(t)

a. Dctcrminc whcther
stable:

al, linc

3

4

(i) y(n),= n x(n) (ii) y(r) - x(t,2) lx(t) : lvlx.- r: (10,\larks)

b. Sketch the u'avefbnns olthe fbllorvrng signals :

(i) x(t):u(t+ 1)*2u(t)+u(t- l)
(ii) y(t): (t + 1) * r(t) + r(t - 2)
(iii) z(t):-u(t+3)+ 2u(t+ 1)- 2u(t* 1)+u(t-3) (06N{arks)

Module-2
a. An LTI system is characterized by an impulsc response h(n): (ll2)" u(n). Frncl thc respousc

of the system 1br the input x(n) - 1lr4)'' u(n). (06 },Iarks)

b. Fincl the corn,olution sunr of thc givcn tu/o sequcnces x(rr) : 11. 2. l. ll . h(n) ' 11. 1.. ll
by using graphical convolution method. (10 N1arks)

OR
a. Detennine the convoiutiot't sum of the givcn sequence s

x(n) = \2, S, *2. +\, and h{n)= {3, 1, 3}. (08 }larks)

I

b. Perform graphical convolution to determine the output of the system, when thc iuput antl

impulse..rpon.. are given by x(t)-. o';r1t) u(t - 2)] ; h(t): e 2'Lr(t). (08 Nlarks)

Nlodule-3
a. [ror cach itlpulsc rcsponsc listcd bclow, detcnninc wltctlicr thc cot'rcslrt-rttclittg s,v-stclll ls

rnemoryless, causal and stable.

i) h(nj : (0.99)'u(n - 3) ii) h(t) : e 3' u(t - 1) (08 'Marhs)

b. Find the complex exponential fburier series representation of the follor,ving signals:

i) x(t): sin(2t + xl4.) ii) x(t) : "ot'(t) 
(08 Marks)

l of 2

5

N{ar. N{rtrl<s: 80

Note: Anstoer any FIVE.full questions, choosing ONE full question from eoch moclule.

Module-l
I a. Dctermine whether the discrete-time signal,

/ nn t ("r\
x(n): ."1".,] rtrlr] is periodic. If periodic, find the tundamentalperiod. (05 N{arks)

b. Dcten-nine and sketch even and odd parts of the shown in the Fig.Qi(b)

I



OR
6 a. Find the complex fourier scries coefficients

Also drau, thc amplitudc and phasc spcctra.

"',
. ]],: t

t
for the periodii waveform.:
rctl

tsE.C44

shown in Fig.Q6(a)

&-
3

b. F-ind thc step response
i) h(t): tr u(t)

of the systern respectively,

(08 Marks)
given b,v the fbllowrng

(08 Marks)

(08 Marks)

(08 Marks)

(0"1 Ilarks)

(06 Marks)
(06 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(10 Marks)

1,,

I

b

9a.

l0 a. A causal

iv) F incl

r ) Find
b. l'ind the

rcsponsc of thc syste ln
of the systcm

sform of the funciton

{<>k***

LI

b

C

b

C

LTI svstern by

iiil lrinci thc stcl'r rcsponsc ol'the syste nr

tlrc

.-A
X[zl-.'" '

r,'-52,+6

2 of2

(06 Marks)

*l


