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Fourth Semester B.E. Degree E n, Jan./Feb.2023

Max. Marks: 100-fime: 3 hrs.

Engineering Mat atics - lV
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Note: Answer any FIVE full questions, ONE full question from euclt moclule.

y(0) : 0, y(0.2) : 0.2027, y(0.4) : 0.4228, y(0.6) -- 0.684i, Y'(0)=1, y'(0.2)=1.0'11.

y'(0.,1) - 1.179, V'(0.6).. 1 .468 " (07 NIarks)

Prove that .l 
r^ 

(x) = 
\l?- 

., * . (06 Marks)

I of3

b

N

=x+y, y(0)=1. Compute y(0.2) taking

(07 N{arks)

L.

Module-1

a. Apply rnodified lruler's method to solve :I
h:0.1.

b tJsing fburlh order Runge-Kutta method, find y(0 2) for the equation * = ffi, 
y (0) = I

takin-e h = 0.2. (06 N'tarks)

f f -9 = 2e' -y, y(0):2,y(0.1) = 2 010, y(0.2) :20679,y(0 3) = 2 090, find y(0.4) con'ec1
clx

to lbur decimal places by usrng Milne's predictor and corrector method. (07 }Iarks)

OR

tJse Taylor's series nrethod to find y(4.1) given that .gI = u; 
and y(4) : 4. (06 Martis)

Solvc (vt-*'F*:(rt**'!v inthcrangc 0<x<0.4 giveninu,r:1atx'=0initiallyb,v
applying R-K rnethod of fourth order. (07 Nlarks)

Apply Milne's method to computc y(i.4) correct to four decimal placcs gtven 9=*t * Iclx 2

arrd following the dara y(l ) - 2. y( 1.1) :2.2156, y( 1.2) -- 2.4649. y(1.3) ,,. 2.1514
(07 NIarl<s)

3 a. Givcn y"-*y'-y=0 with the,n,u##ffin y(0): 1, y'(0).'-0. Compute y(0.2) and

y'(0.2) using fburth order R-K method. (07 N{arks)

b. lf o and I are two distinct roots of Jn(x) :0 then provc that

f xJ.(cxx[,,(B*)Ox=0 if o*8. (07Nlarhs)
J

c. ti*pr..:; the polynornral 4x' - 2x' - 3x + 8 interms of Legendre polynornials. (06 NIarl<s)



111

a

c. Dcrirc Rodriguc's fornruta, p,,(x):*#k-' -,t ]

Module-3
5 a. Derive Clauchy-Riemann equation in the polar fonn.

b. State arrd [)r()vc CaLrchy's-lrrtegral lormula, f1a; = *[**
c. Find the bilinear translbrmatron which map the points 'z:1,i *1

. sln zx
ls 

-.

cosh 2y * cos 2x
6 a. Find the analltic function

b. tjsing Cauchy's

c. Drscuss the

7 a. lf and standard dev

given to 4096 students 2.5

8

respectively. Y

(i) F ind

17MAT41

(07 Marks)

(07 Marks)

(06 Marks)

into w = i.0, -i.
(07 Marks)

(06 Marks)

whereC : lz-t]=i (oTNlarks)

(07 Marks)

answered questions in a test

{'the number of candidates

uateeval i
C

zco

2

ion (r)=e'

(.

I ....'

!'

iinswcri ng correct 15r,

(i) 8 or more questions
(ii) 2 or less

(iii) 5 questions

b. Derive mean and standard deviat
c. The joint probability distribution

tons

(07 Marks)
(06 Marks)

(07 Marks)

(06 Marks)

for

take values 3,4,5 with the probabilitlz

thc Joint probability distribution of X r

lor boys and girls to be equal.

2of3

Y is as tollows :

(ii) cov (x, Y)

distribution.

values 2, 5, J witir probability
lll

J J
a
J

and Y

2'4'1

(ii) Show that the covariance of X and Y.
(iii) F ind the probability distribution of Z: X + Y (07 \'larks)

In 800 fiurilies rvith 5 childrens each how many tarnilies would be expected to have,

(i) 3 boys (ii) 5 girls (iii) either 2 or 3 boys (iv) atmost 2 girls by assumrng

\Yx\ -3 2 4

I 0.1 0.2 0.2
2 0.3 0.1 0.1

c,

pro (07 Marks)

OR



I
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Module-5
9 a. A survey was conducted in a slum locality of 2000

It vr,as ro,ealed that 180 families were illitcratcs.
lamilies in the population of 2000.

b. 'l'en rndividuals are choosen at random from and their' heights in inches arc
fbund to be 63, 63, 64. 65, 66, 69, 69, 70, . Discuss the sr-rggcstion that the rnearr-r

height of the population is 65 inches that = 2.262 fbr 9 d.f. (07 NIarks)

sclecting a sarnpie size 800.
bable limits of the illitcratc

(07 N'Iarl<s)

c Find the unique fixed probability regular stochastic matrix,

010
tlt
6)1

210-
11JJ

,,

A*

OR
10 a. Ijour coins are 100 times and the

clrstribr-it io rr and test the

b

C

results were obtained. Iiit a binorrral
f'fit (xle. = 9.49 {br 4 d fl (07 N,Iarks)

(06 Marks)

No. ofheads 0 I 2 3 4

[;re quency 5 29 36 25 5

3 of 3

matrix of a Markov chain is given by,

P= r00

ll 0-22

111
424
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Modu!q3
of the function sin 5 t cos 2 t

l7MATI)trI'4 t

(06 lrdarksi

(07 Ntarks)
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Note: Answer unt' FlvE f rll rltrestiorrs, cltoostrtg oNE /uil rluestiort ft,orrt enclt mrdule.
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I a. lrind the Rank o1.the Matrix
11i1

(06 N{arks)

, 3r + | -t 7:8. (07 Marks)

(07 Marks)

lz

I'
i'j0

I -3 I

011
1l I

h. 'l-cst ibr cor-isistency arldsolve x+y+z=6 , X-Y+22=5c. Solve the slrstept o{' equations b5, Gauss Ir lirlination N4ethodX* 1r*2.:9 , x-)y+j7: B 2x+y-2.:3
OR

4 +13y=cos2x.

3l

'1
,l
r.l

5

lr
1,

l,
It
l,

2 it. Iijncl the Eigen valucs and Eigen vcctors of the Matri.r

4l
3l

b' verity Cayley * Ha,,rtou theorem ror the matrix A = and lind its inverse.

c. irind the Ranir r:rl'the N4atrir,

Module-2
a. +

dy
+ 6y: g.

dx

b. dy

dx

q
cix

-6 + 9Y = 5e*" .

it r 3 tl
lr 3 s ,l
f r 3 4 s]

(06 Marks)

(07 N'[arl<s)

(07 S,Iarks)

(06 Marks)

(07 Marks)

(07 N{arksl

(tlr5 I\,[arks)

(07 &{arl<rr}

(07 Nfarks)

3 sorve dI * ug_r
dx ' dx'

L.

Soive

Solve

{i
dx'

{r
(t-\ -

4
rl'r.a. 5ol\e -*-4y:sirr:r
c.\ -

1r. Scrlve (4D* -- 4D3 - 23D2 + l2D | 36) y: 0.
r).

c. Srlre t!, +1J.4y=xr.dx dx



c. Find the Laplacc Transforrn of

1ir + T) .= fir)

6 a. F'ind Laplace 'fransfonn of [(3
b. Find L[t cos a t]

Express the fbllowing lunction
Translon"u. rvhere

0<t<,1(r)
t>4

the Periodic function de fined by f( t ) : fq 'I

OR
r+4)3 r5tl.

interms of Unit step {unction and hence fincl

1s+31'Ir'l

17MAT[ITP41

0<t<T
(07 Marks)

(06 Marks)
(07 lvlarks)

its Lapiace

(07 N'Iar'ks)

(06 Niarks)

(07 lvlarks)

(07 NIarks)

(06 Marks)

({t? i\{arl<s I

(07 i\'larks)

{tt6 |,41arks)

is fi.i2. -fhe

that it r,r'ill have both
r,l,ill havir

(07 Marks)
1

irincl P(u\) ,

5

S

st -16

b. Irind L1

(:. F incl L-i

dt

t it will
What
of

i'}(AnB

OR

JJ4SJ.

(0'/ N[arks)

9a.

b

P(B) and

tl

P(

)

a State and prove Baye's Theorem. (06 S{arks)

b. trn a certain college 4o/n of N4en students and lo/o of Women students are tiiiler tlran 1.8m.

Further rnore 600% of the students are Women, If a str.rdent is selected at l'andotn arlri is fbund

taller than 1.8m, what is the probability that the student is a Women? (07 Nlarks)

c. 'I'he probability that a corrmunication system rvili have high fidelity ir 0.81 and the

protrabiliti, that it u,ill have high fidelity and high se lectivity is 0.18. Find the probabilitl'that

zr s1,,ste rn will have high selectivrty, givcn it has high fide lity. {0'7 hlarks)

10

)of2

Module-4

7 a i) ii) Finci L-r

2s2 +5s-4
s(s- 1Xs+2)

15-l

s:+4s+29
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Iiourth Semester 8"il. Degree Examirraatiort, Jam"l{. eh " 2,{}73

ffi e"E ee m i p fl es mf S m s"? ffi? q,, m $ e a * x $ sn *$3:s t* n-t s

Trme: 3 hrs. Max. Marks: 100

fuote: Afiswe{ afty Fll/'E.t'full qr.testions, clxoosttrg OINE fuff question.from encle ruroclul.e"

Module-1
i a illLrstriite lhc trurc clorlain and fi-eqr-rency ciorlaru charar:teri:lrc.s ol.siarLciarcl AilplitLrrL,r

rroclr,rLation prodlrced by a single tone. (08 l\'ialks)
b /i carriccl r,r,ave 4 sin (2n x500 - l0t t) rolrs is arlplrlucle mociLrlatecl bv an ar-rdio rll,i:

0 2 sin 3 l(Zn x li00l) -l- 0.1 sin 5 (2n r -500t)l voits. Dctcrminc thc rrppel ancl lon,cl rrrlc
hiinr-l and sltctch lltc completc spectruur itf tire nrorlLilatecl 1,\,,i:t\1e. I1*cLintalc tirc totai po\^,ci rir

the s jdcband ({}8 l.irit,.:,)
c l)iscrr.;lt coltc;ci-ti del.e:cliop oI'DSUSC lrodr_r1atc,.i !l.a\/c.s (0"1 l,{rn.t :-j

3a
tl

C

5a.

b.

C.

6a.
b

C.

(}i{.
l)tsr.litss iirc cotrr:L:pt oi l;rcquettc)r -['ranslation 

ltrolcss tvti]r lirr: ltr:11, rrl'blocli tlta.urai r li ril

spcctrurn. (ii7 }1::r.ir:i
Explairr lhe systenr o1'QLiadrature carried nrr:ltipierxing. (i)7 r,'lli.i,i)
Conrpare thc paraneters of DSBSC and VSB modr-rlairon systcm. (06 ltrr;t.r)

Moclule-?
Irxplain singlc tonc-fi-cclLrcncy nrodr-r1atron. Derirrc 1-1.cessar).'F:1\{ cquaiion (08 }lrriii:r
CalcLLlaic thc carricr su,ing, carricr' fi'cqucncy ficq clcviation arrci nror-Jr-rlation indc;i. Ibr an 1;\ l

\\'a,\ic. rvhrch rcerchcs mar fi"cq of 99.047 hlllz and nrinirnunr licqrrcncv'of'99 013 N{il;: iir,-
liequency o I rnodulaiing signal i.s 7 l(Hz. ({)8 ttir ir.r'

Irxplain i)u'ect Metirocl oi'generating FN4 \.r:rve. L)r'znv block cliagranr o1'(i,,:rrcratir-rg \\i ll1'lvi
rr,'rrve r.,,ith fi-equencv stabrlizatron. (C4 i1,ir; i,s;

OR
i ir. lrrplairi Fh4 dcnrociLriation using Irl.l-. De velop Lron-linc..Lr urodr:i o l'i'1.[ ..

lt. [:,rp1ain r,iitlr block riiaqlani F]\4 Ste reo IVILrltrplcxrng.

(10 t!trarl<s)

(10 hzlarl<s)

.hlqct11le.]

rulc. (i)7 1llrl.:::l
Define ancl wlite tire explessions fbr-1rezin. corlelation ancl coi,aliunr:r: l'iinr:iior-i, {{}7,\i:: r.i,.:r

i-xplain the propertres ol'ar-rto corelation tLrnction '"r,'ith malherratir:a1 e;tpr-cssir)ns. ({i6 }iii;'i'.:,r

or{
Br-icf1;, expl:iin the noises sr-Lch as shot noise, thenral noise and n,hite noise (09 r,1a:'tis)

Dci'ivc arr crprcssion ibl rlo1se eqLrlvaler-rt BancLlvidth. n,itli r-clcr.arri, circr-r11 au[[ r(lLLaIi{)irs
(07 1I r"'t 1 ,

llricllrr.'cxplaiii the Norsc {hctor and r-toisc figLu-c \viih ccillill]o1r\ (0,{..,'i;,ilii:,)

1of'2

0
D

Ir rl-L-t-l|-,1-,

2a.

b

C,



\i{oetrute,:i&

7 e. i-lcrivc fliu'figiiic oi'nrcrit of ,ANj Receivers,
b. I:rplain rLboiit pre -- enrphasis nncl de - emphasis in Filvl systen-r

I7Ei{l+4

(10 Manksl
(t0 hlalks)

(10 t\,Iarksl

(10 
'vlarks)

OR
ti a. Show thai thc fi-qr-Lr-c ol'melit oi'FN{ i, 1gt (14 .\tr;ii'li.s1

2

h. An ,\"irl rccci\ er oi)eratir-rg r.r,ith a sinusoicial mociulating signa[ ]ias thc lbllori rnv.

spccilrc.rtion: N/i - 0 8 eISt\R]11:30d8 Wirat is the corresportriing srgneito rroi:r'r-.rtiu
(06 \'[;irlisl

9a

b

C

Moclule-5
r\ contrnLroirs Liinc signal X(t) lias a bandlvidth F3 : 10 kllz ancl ii is :samplcil lr Ir. .21 liltz
Lrsing iSbit srnrpie.'l-he signal is properly scaled. So tl-rat ]X(n.1 .- 128 iirr;r11 n.

(i) De ienlmc your best estimate o1'the variance ol'the cpi;LritLzriliolr errr)r o,
(ii) \,,\,'c vvrirri ro rncrcase Lhc'sanrpling ral"e by 16 limes Ilow rnany bits pcr siLnrplcs voLL

ivoLi lci ii:,,: in irrlicr to initrirLiiin the sarnc levcl of'quantizl,rtronl (()ii \i:ii'i,i)
."liltc ltLril jrr-ri\'(: s;iinlrlittp. tlrcorttn. (0t .'i[:,r i..s;

[.,lcniriirr ldr,:inLagc:; oi'cligitel communiealion. (0-1 i,lrrlt,s;

ii) rl

b

oxr
i:ixplairi 'fDIrl r,vith neat block diagram.
Irinci thc NyclLrrst rate ancl NvclLrist interval fbr:

iii rrr,(r ) = -- co..1-fQQQrl )tuS(1U00nt)
ln
siri 50();rt

.l/ .lr l, r

iiL

1 .. C 1L \)I L


