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Note: Answer any FIVE fuil

I a. Find the Taylor series
dv

'y - 1, y(o) : er upto
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Marks: 100

each module,

ecimal places from

(06 N{arks)

using Runge-I/,utta

(07 Marks)

.636, y(1) : 3.595, y(1.5) = 4,968 rhen f;1cl

(07l.4arks)

Y(0) = I find y(0.2)

(06 Marks)

y , y(0) - l, 1ol \{arks.)

: 0.8066. vr =' 0 7)a

(07 Marks)

to four decir-nal places, given y : I ald

(06 I\{arks)
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-- 2, y(05):2

dx y+x 1 andh

ModuIe-2

at

-Kutta

, given that 1,(0)

atx:2using VIilne's irrethod

.oR
2 a. Using

lvith h

b. Use fourth o

c. Find y at x dy

modified Euler,s rnethod.

= 0,2. Modify the solution

dy
solve

dx
twice

Kutta method to 2),

dx
+y+ atyo:i

rder Runge-
''"i:'l iri'

: 0r4'given

''-- Ii
t .we

t'ffiU,*yfd
.dvglven '=]x+

dx
.t: !. ..

, Yr : 0.9008, y,

$$"
.,:1"4;A:,, i'r'

-*{s',,f""}
Y'I Find y x: O.2ilCtirrect: ,,.

lt....trii: .
:tl

method.

, ksh
"qhh$+ar'&

J

b. lfoandB

Show that J_,(x) =

a. Given g'Y 
=

Adams-

2

'', i, 1.

o!Ji(x),
'ilr i:$r'illf

t roots : 0 then prot,e that xJ,, (crx)J,, (0x) = 0 if a ,r B .

({i7 I Xa rl<s)

(07i\Iarl<s)

OR

y(0): l, y'(0):1, compute y(0.4) for the following <lata, using
method

, y(0.2) : 1.2427,y(0.3) : 1.399

i
0

C
T1l-

1/- COS X .
VNX

3l:tL::'.:rtr:i.

Mille's
y(0. r) :

4

y'(0.1

dx'

03, y' (0.2) : 1.4427,y,(0.3) : 1.699 (06 Marhs)
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Express x3 + 2x' - x - 3 in terms of Legendre

1d'
2" n! dx"

Derive Rodrigue's formula P"(*) =
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(07 Marks)

(07 Marks)

(06 Marks)

(06 Marks)

(07 Marks)
(07 Marks)

(05 Marks)
(07 Marks)
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ib.

State and prove Cauchy-Rieman

e
?z

Mgdgfq3.,'"'
equation.'in, Carte

,W
. i .-/
&#wsI*r

sian fonn

U.

Evaluate
C

(z+2)(z+4)(z
theorenr.
Discuss the tran sformation

C is the circle lzl : 3,using Cauchy's residue

''- 
i'"''l''

.:."' (07Marks)
.t (07 Marks)

'..:,

6 a. Prove that

b. State and

c. Find bilin

^)a-
^1dx-

^lo

OR

z) l'= 4l f '(r) l'+

7 a. A ble X has the foll babili

Find: (i) The value of K (x < 6) (iii) P

I)erive mean and v e binomial dis
Tire oint abil tion oftwo

y's

(i) Marginai
(iii) Conelati and Y

integral lbmrula.
on r.vhich maps Z1= i, 1, -1 onto W : 1, 0, co

b
C as follows

{.-

'.ir , 1 
1.

XandY
i ..'

ir..;:l:r::'

D ofX and Y

ik"
",'r. (tl) Covariance of X and Y

(07 Marks)

ere is a small chance of 0.002 for a blade to be
of 10. Use Poisson distribution to calculate the

taining: (i) no defective (ii) one defective
t of 10,000 packets. (06 Marks)

SCOIC less than 35% marks andSgYo of students score less
and standard deviation if the marks are normally distributed.

andp(0 <z<1.4757):0.43. (07Marks)

r

than 60%o marks. Find the
Givenp(0<z<1.2263

c. Given:

Y
x

1 1

7 /''',
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r//4 1/
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5 1/
/4

r/
/8

r/
/8

Jurll val td

X (: xi) 0 I 2

Lurlu,---;--lrl
w1119'
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PIUU

5 6

P(x) 0 2K 3K .,7I<K 2K K, 2K/

Y
X 0 I ') J

0 (-) ,

.,r,.,,,,.,,\,,/

',::,:/8
1/
/4

1/
/8

1* r/
/8

t/
/4

1/
/8 0

Find al distribution ofx and Y (ii) E[X], E[Y], Elxyl (07 Mdrks)
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a.

b.

c.

b.

Fit a distribution for the test the fit I X|.u, : 9.19 for 4 cl.fl.

(, Every year, a man trades for for a new car, Maruti, he
lre has aTata, he trade it a a
trade it for a new it for a Tata.

(i)
4 In 201

which was a I-ionda. probability 201 8
(iii) 2018 N,{aruti.

(07 Marks)
it for a Tata. If

just as likely to
his first car

(ii) 2018 l{onda
(07 Marks)
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lYote: Answer any FIVE fitll qu

ule-
1 a. I'ind the rank of the matrix tary row

..

b

2

iz -1 l

b. Use Cayley-Hamilro, rlreorcm to firrd rlre irrverse or a =l-t ) -
1,Ll -i :

c. Testforc.'rsislencyand solve x+y+ 7-=6, x_y+ 2z=5, 3x+y

Module-2

a. Soh,e 1Dr - 2n2 + 4D - 8)y: 0 rvhere D = +.
dx

b. Solve r6D2 + l7D + l2)y: c''. u lrerc n = a
-dx

c. Solve (D' + a')y = secax by the method of variation of paranteters.

OR

a. Solve (Dr - 3D + 2)y =0 u,here p = a 
.

dx

b. Solve (D' * zlD + 13)y = .or 2x rvhcre n = a .

dx

+l)y=2x*x2 wherc n=4.
dx

C So

l
rl

l
*z=8

(07 Ilarlis)

(07 [I a rl<s)

(0(r )l a rli.s)

(07 lIlrlis)

(07 \1a rlis)

(06 \larlis)

(07 Nl a rtis)
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5a
b.

c,

6a.

b.

Fincj the Laplace translorrn

Irinci the I-aplace translbrn.t

11'f(t) : tr. 0 < t < 2, and f(t

Fincl the [-uplace transfonl

Fincl the Laplace transfbnn

F rnd thc l-aplace transfbnr-r

. 1r

{e-' srn 5t srn Jt} .

!,r ,,,. .,11;.:'

17MATDIP4l

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

mr rllethod

ofthe
o I'th e

r l\ -

ofthe

of
-nl

L{3t2+4t+5}.Lr(ti3)

17 11. Find the inverse Lap

b. Fincl the inversc: Laplace transform

Solvc by using Laltlace transforrs
K'y: o

given that y(0) : 2, y'(0) : 0. (07 }rarks)

5 3s*2

C
OV

OR

:

'l

8 a. Irind thc inverse Laplace transfonn of the fun

b. Irincl the inveise Laplace transfbnl of the functlon

IL 4s*l
+

S
) +36 +25S

l s+2
2-'s (s+J)

usrng Laplace transto+4y

Statc and llrove Bayee's theorem

,]
c. S.lrcoI,+9I

<lt dt

9a,

(07 Marks)

Module-5
A bag cclnlaitrs 7 rvhite,6 red and 5 black balls, tu,o balls are clrarvn at raudour. IinrJ tirc
probability that they will both be rvhite. (06 Nlarks)
I1'A ancl 13 arc any rwo events, then prove rhat p(A u B) = p(A) + p(B) _ p(A n B) .

b

C

(07 Marks)
(07 Marks)

ORl0 a. A has 2 shares ir-r a lottery inwhich thereare3 prizes ancl 5 blanks; B has3 shares in a
lottery in rvilich there are 4 prizes and 6 blanks. Shorv that A's chance of success is to B,s as
21:35. (06 N{arks)b. A carcl is clrarvn fi'om a rvell-shuffled pack of playing cards. What is the probability that it is
either a spade or an ace? (07 Marks)c. A bagX contains 2 ri,hitc and 3 redballs and abag Y contains 4 white and 5 red bal1s. One
ball is clravn'tl at random fi'om one of the bags ancl ts found to the red. Fincl the probability
that it r,,,as clralvn lront bag y. 

(07 N1arks)

+*>k**
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CO (0tl i\l a rlis)

x(t)=

1z+21'-t: t : -\

-4<t<4
-5<r<-4

tt

r+5
0 otherrvise

2

Determine signal y(t ) = *P . Also find the energy of signal y(r) = *: (06 i\rarl<s)

OR
a. Explain the important elementary signals with suitable expressions and waveibnls.

(05 l\{ a rl<s)b' The systetrs given below have input x(t) or x(n) and ourpr-lt y(t) or y(n) respectiyell,:
Dcte,,ine rvhel.hc. cacl) oItlrern is srablc, cr,sal. Ii,cer.
i) y(n) - logrn(lx(n) )

ii) y(t) : cos(x(t))
/\\Itlilt) )'(t)=\i -l.- lal\./

llowing signais

(09 Ilurl<s)

are periodic. It'so flnd titeir iirndartrcutaipcrioclC

3a.

Determine whether the fb
i) x(t) : cos(2t) + sin(3t)

ii) x(nt=.ur[l,.r).
\t5 )

Module-2
For an LTI system characterized by impulse response h[n] : B''u[nl,0. 0.: 1. Iiuci thc
output of tl-re system lor input x[n] given by xlnl : a''[uln]- ,pn -f 011, (0ll N,rarks)
State and prove the associative propertl, and clistnbutive"prop.rerties-of convolLrtion inlegral.

(06 N,tarl<s)

(Otl N'larks)
response of a Ll'l system be h(t) : o(t - a). Dcternrine the ourpLrr of this

b

C Let the impulse
c\/ctFm t.n l'6'qnr)n cF, tn 2n\,/ innnf v/t) /0d I\4 n rks)

l',
f.. r,.

ffiffiHffiH
77r:,C42

n 0<rr<5
l0*n 5<n<10

0 othenvise

i) x(n) =
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(10 Marks)

(05 Marks)

(05 NIarks)

-L

I tt. Convoiulc x(r) : u(t) - u(t - 2)

b. c.rrr,.rlre * 
( 

I(n)=1i.2.-i,lJ

c. Derive the eqr"ration of convolu

"il

:1, -'i ':'

r' "rl1

l

;l

t) : u,(,1; 1),- u(t - 3).
I

0, i I usine sraphical nlethot' ).
'l:t,',

OR
with signalh(

and h(n) =

tlon sum.

1, d.

5a

6

b

t'

t
+

Fincl tltc intpLtlsc rcsponse of the overall nl
tr IrrncJ thc Lrnit stcp rcsponsc 1'or the LTI s represen

i)ir(n),. (;)'' Lr(n - 2) ii) Ir(t) : e-1.

-- 7 tn)

(0,{ N{a rks)
ted by the lollor,i,ing responses

(08 Marks)

(06 Marks)

I tn)

Fi

b

Frrtl rlre I) I FS rep.e senrariorr f,trr x(n; = [+ - o]. o,.r* rnugriiude and phase\8 )
(08 Marks)

i\Iodu le-4
Slate atld prove thc lollor,i,ing properties of Drsclete Tinrc Fourier transf,orm"i) Trntc sltift propcrty
ii) Parscval's theorerr.

[)ete.,iretlre tirnc donrain signal x(t) corresponding to X(jcu,= Je1]
(.lcD + I )

L,t'alurtle ihc DTIr'f oi'the signal x(n) : (1)'' u(n - 4). Sketch its magrirLrde ard phase
resl)Oll se. (06 NIa rlis)

Usirrg tJrc' apPropf iate properti

OR

es, find the DTIrT oflthe signal x(n) = 5in -11
TI

II

u(n - 1)
4

(08 Marks)
ing rnterval

(06 N{arks)

/<1

C

8a )(r tlt_l
)lq )

b' Statc sampling theorem. Detemine the NyqLrist sampling rate and Nyquist sampl
l'trr irx(tt = I + cos t2000rt)- sirr f 4000rrt iitx(ttl2-5..rs0onr. ' '

c' Evaluate the Fourier transform of the folrowing signars
i) x(t) == e n'.u(t) 

; a > 0 ii) x(t) : 6(r). Draw the s;rectrurn. (06 Marks)
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,, Lisr the properries of Regron orco,ffiffioc;. (04 Ntarks)b' Determine the Z-transfonr-r. the RoC, and the locations oI poles ancl zeros ol x(z) fur t5c
lbllow,ing signals :

/ - r \"u{-n-ll-l - lLrrn)\ 3i{i)i) x(n) =

) ( )11 X 11 =n.

Usmg powel'series

i) X(z) = cos(z 2)

lltlXlT )=__=-
1- 1 ,-'

4

ROC lz l> 0

I
)71> - .'1

(08 N,Ia rks)

wrth the ftrllou,ing

(0tl Ila rks)

(()4 Nrlarks)
if the input ro the

+ (5) 'Lr(rr).

(0tl Nlla rl(s)

(0tl l,l a rl(s)

1 -- I)-,1_
,1

ROCs i) 1

10 State and

1 Z' -22- 'X,-, )
1

(t
2

a.

b.
tration in roperty o f z-trernsfbrm

and irnpr-r1se e of a causai LTI systcnr

n is y(n) 3 (- 1 )'\r(n)

rse z.transfb

Find the transfer

system is x(n): ( 1 r r)
3.1 u1n) x(

cxpanstoll nof

'rk,* * * *

] ,:1 :, a

I '.r" 3 of3

c. Find the inverse Z transfbtrnation of X(z) =

ri
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liourth Semester B.E. Degree Exami Iieb./Ma r. 2022
Gontrol Systems

J'ime: 3 hrs Mnx. Vlall<s; 100
Note: Artswer aty FII/E fltll questiotrs, ONE full question from enclx module.

e-

I a. Defrne open loop ancl closed loop and list the difltrence betri,cerr tltcsc ru,o

b. For the mechanical systell.)
(05 i\llrlts)

j) Draw the eqLrivalcnt
Fig Ql(b)
I system

ir) Write thc ions olperformance
iii) f)raw the elecrr rk baseci on urrent analogy

V.)
torque c

l{t
:,i

/,

T(t)
"Br

&2

K

C

(08 r\larl<.s)
Shorv tirat the two s5,ster.s shorv,,, J-r*31(11)0r.. u,ro1o*.Lrs sl,srcrrs br,,c.rrpar.r.s rhcir.
trans tcr lirnct irrn

I

{[*I+e,
firctrI

vt Lt) C

?

Figel(c) , (07.\rarlts)

OR
a. Deflne the fbllorving terms with respect signal flow graph.

i) Node ii) Foru'ard path gain iii) Self loop iv) Non-roLrching loops. (0,1 il,1^r.lts)

b' Forthe blocl< diagranr shor'vn in Fig Q2(b), determine. the transfbr. lirpcrrop !('--) ,ri,.,* 51,,.1,
I{(s)

diagram reduction technique.

c(s )

R6) J

Fig Q2(b)

1 of3

(08 NIarks)



Ka.

7EC4*jI
signai tlow graph show,nc. Using Mason's gain lonnula, find the rranstbr function

in Irig Q2(c)"

Cn\

RG)
q+

cb)

.,
)l od u Ic-2

il. l)crivc an cxpression lor unit step response of hrst order systor-r-r. (04 Nlarks)
b. Der.ive an expression lor i) Rise time t, ii) Peak tinre t,, iii) Peak over shoot mp (09 N{arks)

c. A seconcl orcter system is given by 
qs) : - 

25 ,. Find i) rise time ii) setrling tiureR(s) sr +6s+25
iii) Pcal< oversltoot iv) Peak tirne. Also calculate expressron fbr its output responsfoz 

N,Iarl<s)

L:

Fig Q2(c) (08 Marks)

olt

r) Tvlte o1'the systent
ii) All ciror coelllcients
rri) [r-r'or lbr the rarnp input with rr-ragnitr.rde 4. (07 Nlarks)

Wilit a ncat biocl< ciiagratn explain the Proportional Intcgraland Derivative (PID) controller.
(06 )Iarks)

4tr Nrlcasttrcrnents condLtctecl on a servomechanism shown the systcm re.sponse to be
t(t) , I (),2 ur.'',' I.l ul"'. \Vltcn srrb.ju'ctccl t() a stelt ot'lv.

i) Obtain an cx;rression lbr the closed loop transf.er function
ii) [)ctcn'nine thc undamped natural fi"equency and dar-nping ratio of the system.(07 N{arks)

,\ unity tceclback control system has G(s): ,ootll'',, . Deren.nine :

s(s+l)(s+4)
Lr.

5

(r a. I)ctcrrtrinc the values of 'K

s),ftcrl is given by G(s) :

2 racJisec.

open loop transfer function of a unity feedback

so that the systern oscillates at a lrequency of

(06J\Iarks)

Moclule-3
a. Statc lnci cxplain l{clr.rth's stabilitl, criterion tbr deterntining the stability. of the svsrert and

nrcr-rtiorr rts limitatiu:rs. (06 N{arks)
tr. Thc open loop rranslbr lirnctior"r of a unity lbedback system is given by

(its) - .-- .. + 

- 

, Using l{l-l criterion flncl the ranse olvalr-res o1'l( fbr stability,
)( l- (,.ls1ll ,0.25s) '

Itlat'qittitl value of K ancl the fiequerrcy of sustained oscillation. (0g i\tarlis)c' Deternrinc the range of K such that the characteristics eciuatior-r
sr * 3 (K -r- 1; s2 * (71( + 5)s + (41( t- 7):0 has roots rnore negative thau s: -1. (06 N{arks)

oR
' and 'P' for the

I((s + 1)

s't -t- Pst + 2s + I

2 of 3
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KT'heopen loop transfbr function of a control sysrem is given by G(s) ll(s) :
Fincl rvhether s: - 0.7-5 and s: -1 + j4 is on t1-ie root locus or not Lrsing ap-L:lc

s(s+2)(s+4)
conclit io n.

(0-1 }lrrr-lis)
Sketch thc root locus plot fbr thc r-rnity fecciback systern witose opcl loop translbr lir,ctiorr rs

7a

tla

b

9a.

b.

C.

10 a.

cvo
{

b

C.

,,ivcu by C(st -
s(s -l)(s--61

i) Fincl the range ol''K' tbr stability of the systern
ii) I;inci the valuc of''K' lbr margrnal stabilitl. (10 .\r,r.lis)

Deflnethefbllou,ingternrs*i,h,.upffif.pto.,.
i) Gain cross over liequency ii) Phase cross over lieqLrencv

iji) Gain margrn iv) Phase nlargnr (04 \r,r.ris)
With a neat cu'cuit attd rerlevant expresslons, cxplain the lead conrpcnsator'. (06 ,tlar-tis)

A Lrnrtl, f'eedbacl< co,trol sysrcnr tras G1s;: ,,,',t'l'.(.',,]i.1') ,, Draw rirr: [].cic pi.r
sts+ l)-(t).0Is - l)

Detertltne Gain margin aucl phase margin. Comment on the stabiirty. (10 \t1r.ps)

b. A Lrnity fbedbacl< conrroi systcm has C(s) : 4.--'-'-
(0. 1s + l)'(0,0 1s + l)

I )r.rrr tlrc Il,rtl.'1.lt,r

conlnrcut of thc stabilitv. (10 \tartis)

Module-5
With a llcat schetrlatrc and relevaut rvave{brms explain signal rcconstlrrction u,itlt resllccl t()
digital control systenr. (06 )rar"rrs)
State the advantages of state varrable analysis. (04 t,lar"lis)
Obtain the state mociel of the electrical nerwork shown in F-ig e9(c)

OR
Usmg NyqLrist stabilrty criterion, determine the stabilit1,o1, a nCgativc lcecibacl< coi.rir.ol
systenr whose open loop transf'er Iunction is given bv ' 

'

ctst l[(s): --'noa , . (r{r \r:rrrisl(s * l)ts - 2,11s .3.1

L

o
t

C

Fig Q9(c) (t()),tlr.rii)

-oR
Obtain the state moclel fbr a sl,stem characterized bl,,ditferential equarion

tl'v .dty ..cjv.,t6*+-ll--.'6y:t, 1{}(r\lru.kirtlt'' rlt' dr
l-he transfbr tirnction of a controi systern is given b5r

Il'l - o:' -^0:+'..'ro 
. obtarn rhc srart. nroclcl. ({)(r }r,rr.rirrU(s) s -8s'*4s+20

Obtain the trarrsfbr lttnctior, of the systern rvhosc stato oLltput ecluatirtns arc givcn bv
v --Qv -r -,l-(r,,'l

*: = l5x, - x- +2Lt

y = 2x, +'x, (0ti Nlarks)
* ,< *3 of 3 * x
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b. Discuss the concept
Explain the scheme

50 sin . Assume
of band frequency,

:0.2
required, total delivered to the load of 600Q.

(07 Marks)

signal 10 sin 7r xi 500t is used to amplitude modulate a carrier of
band frequency, amplitude

5

diagram, describe features of QAM receiver. (05 Marks)

of 4, if A has failed. Calculate the probability that the compute bacome

4

(06lvlarks)

(05 Marks)
(08 Marks)

b
c.

increases by a
has failed.
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Explain the properties of auto correlation
Distinguish between random variable and
Define noise along with sources of
electronic devices.

of PAM

the fypes of

(06 Marks)
(06 Marks)

reconstruction and regenerative
(10 Marks)
(10 Marks)

1a.
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(10 Marks)receivers
the depth of

OR
merit of FM

(06 Marks)
(04 Marks)

ls unlty.
modulation,iis :

FM.

a deviation of 75
modulating frequency

€ Module-S
internal for

single tone modulation is 1.58'.

to an FM demodulator *n.rt[ytlfr?,
estimate the SNR at the demodulator

in FM
(06 Marks)
(06 Marks)
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