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Irourth semester B.E. I)egree Examination, July/August z0z2
Additional Mathematics - ll

'Iime: 3 lrrs. I yazrx. Mau.ks: 100
Note: Answer tny FIVE Jltll rluestiorts, clroosittg ONE J'ull question.franr each morlule.

1 a. Find the rank ola utatrix A =
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b. LJse Caylev-l"lamilton theorent to llnd the inverse o1'a nrttrix

2 tt. 'l'est fbr consistcncy and solve
5x1 +1' * 3xr:20
2x1+5ar-|2x3=lB
3x1+ 2P + x; : 14.

b. Irind all the E igeni,alLres of the ntatrix

Is -6 2)II
^-l-6 1 -41

12 -4 rl
2

c. i;ind the rank o1'the rnatrrx A =
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(07 llar.lis)

(06 )lar Iis)

(07 IIurl'i)

(07 llrrrl.:;)

(06 ]lllli-:)

(07 lllrlis)

(07 )luriis)

(06 l'lrrrks)

(07 \l.rrlis)
(07 \'larl.r)

(0(r l'larlis)

-)

--)
-4

Solve tlre fbllowing system of eqLration of Gauss Elirnirration nrcthocl
x+y*z:9
x-2y*32:8
2x+y-z:3.

ot{

I
I

3 a Sotve 
qi-29] * 4dY -8v=o" dx' dx dx -J

b. Solve y" - 4y'+ I 3y : cos 2x .

c Sori,e _d.Y. 2Y7* dY 
= *, .

clr ' dx' clx

ott
4 zr. Solve by the metlrod of variation of parameters, y"

b. Solve by the method of r:ndeterrrined coefJ'icients

Module-2

* t. = n\ lo,-r'

1)1' = sinx.
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C.
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Solve g+ 
- 4y = 3'

clx -
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Moclulc-3
tr. lrir-rcl thc Laplace transtbrnt o1' cost x cos2t.cos3t.
b. Irind thc Lerplace trarrsfbrm of e3' sin5t.sin3t.
c. frind thc l-aplace transform of tr sint.

Find L' [ 3s+: .l

L(s LXs + D-]

17MATDIP41

(07 N{arks)
(07 Marks)
(06 Marks)

e-'' f (tldr

(07 Marl<s)

(07 Marks)

(07 Marks)

(06 Marks)

(07 N{arks)

6a.

C

(l

OR

il f(t) is a periochc fr.rnctton of period T > 0, ti-ren prove that Lif 1t11= '+ i
lLo

b. Irrnd thc l-aplace translorm oi(t): Esinwt,0 < t < n/rv having period n/rv

cos t

cos 2t

COS 3t

0<t<n
lrxpress f'1t; = x<t<2r as a unit step function and henoc f.ind its Laplace

transforrl

l>2x
(06 N{arks)

Modtrle-4

7 a Fincl the l-aplace of (07 N'larks)
(s-lXs+l)(s+2)

b Solve y"'-t2y" -y' -2y =0 givelr y(0) : y'(0) : 0 ar-rd y"(0) : 6 by gsilg l,aplace

trarrs lb rnr. (07 Marks)

(06 NIarks)

OR
8 a. Find L '1cor '(s / a)l . (07 N,tarks)

b. [inrplov l.aplace transfbrm to solve the eqLratiotl y" + 5y'+ 6y:5e2*, y(0) == 2, y'(0): 1.

C.

9 a. State and prove Bayes theorem.

b. Prove thal

r0

I';incl thc invcrsc Laplace transform "f ,"*[*-l-Ls-4-l l

C

P(Aut3uC) : P(A) + P(B) + P(C) + P(AnBnC) - P(AnB) - P(BnC) - P(CnA). (07 Ntlarlts;

A paiL of dice rs tossecl twicc. Find the probability of scorirrg 7 points

i) Once ii) atlesat once iii) twice. (06l'1arks)

OR
11'A ancl B are trvo events having P(A): 1/2, P(B): 1/3 and P(AnB) = l/4 cornpute

i) P(z\i tl) ii) P(B/A) iii) P(I / B). (07 N'larks)
'flrree ntachines A, B and C prodr-rce respectively 600/o,30%, l0o/o of tl"re total nr.tmber ol
iten.rs of'a factory. 1-he percentage of defective output o{ these machines are respectively

2o1,. 3ol, ancl 4oh. An item is selected at random and is fbLrncl def'ective. Find the probabrlity

that tho itenr was procluced by machine C. (07 Nllarks)

In a school 25u/o ol' the students lailed in {'irst language, 15% of the students failed in second

languagc ancl 109/o olthe students failed in both. lf a stLrdent is selectecl at rattdorn find the

probabilrty that.
i) Ilc lailed in {irst language iI'he haci larled in the second langr-rage.

ii) IIe lhilcd in second language il'he hacl fuiled in the first language.

iii) t-te lailed in oither of the tr,vo language s. (06 Nlarks)

Module-5
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Note: Answer any
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stable. : l'l

['ig Ql(a)(r) f'igQl(aXii)

2 a. A continuous time
ol g(t).

r tt)
I

Fig.Q2(a)(ii) (06 \Iartis)
not. If periodic fincl the fundarncntal

(04 )larlis)
(ii). Sketch the sienal x(2t) y,(2t 1 )
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Module-2

trig Q5(a)

tiig Q5(
u[n]" h3

t7EC42

(06 NIarks)
(04 Marks)

(10 Marks)

t 1)- Lr(t - 3))
(10 Marks)

] given below
(10 Marks)

ti [nl

(06 Marks)

responsc are ulerrorvlcss.

1a.

b

5 a Consider the inte rconlte ctior.t syste rns depictcd in a). 'l-he rmpulsc rcsponsc o1'
each svsterr is given as h1 nl, h:Irrl - uln']l - [nj : o In 2). h+ [n]
u"u[n]" Find the overall response ofthe

1,

b. Determine whether the tbllow
calrsal and stable. Justify your

etu(-
c. A continuous

the system to

ing system
answer.

defined by

i) h(r) nl
ind,and sketch

(06 Marks)
the output of') Fe'u(t)

t

I

t.

a. Determine the efTlcients o1'

OR
/
I

xlnl = Cos I

I

\

(08 Marks)

and drau, the rlagnitudc

Fig Q5(c

6
6tt rr

13 6

spectrum and (10 NIarks)
i) Linearity ii) "l-inre shili iii) tircquencv shili
Convolution. (10 \tarks)

(10 NIarks)

0n rad/sec

- 2 r 10r
t ccoVcr crl
(05 llarks)

7a

b State thc lo (,
b

rv) Scalrne

Module-4
State and prove the fbllowing properlies

rr dx(w) r/ - I ',
i) -.itx(1;<rr r""t"r ii) I lx(r)lidr:^ llxtlwll:dwdw ' J.,' 2rc J,'.'''
The output x(t) of an ideal low pass filter which has cut ol'f fiequency w. =, 100
in inrpr,rlse sarnplecl with the ftrllowing sanrpling periods i)'f,:0.5 * l0r ii) T.
rii) I'. l0r. Whiclt o1'these sanrplirig periocis woulci glrarantcc that r(t)can bc
Ir'trtn lt: Sar,)lple ti \ \-l'Sl(ln.

2 ot'l

:'

b

('or-r'rputc thc fbIlow,inu convoIution
i) 

"r,,(t),,', 
Lr(r . l)* u(r 2) ii) yfnl ,= p" rrlnl 'F [n 3].

)(04

l2



c. liind thc Fouricr'l-l'anslbrm lbr thc signal x(t

t.

t7EC42

(05 Marks)

(10 Marks)

(10 Marks)

tttiritt pr0pcrl) o i

(10 NIarks)

(10 Marks)

(12 \llriiri

the causal LTI systcnr r 1'

(08 Nlarlis)

)

k-

8a.

b.

9a.

b

10

'rii

3 of3

rct)

{
Fig Q7(c)

OR

tr>:

rrx{nl :2" ul -nl iilx[nl- Sui i+, ][ 
I 

] u1n-rr
\z+ )\+)

Determrnc the time domain signals corresponding to the following FT's
( 2iw i I )t)x(;w;: g-'" It) x(.1w) = [ffi,,)

z'-32i) x(z) =
I 8z'+42* <i Zl< l lll xlzl =2 4z' - 4z+l

OR

)Jz- + z-l
')

LJse properties of z-translbrnt to corrpute x(z) ol'

r)x(.) , n Sirr I T, irr( -rr) ,r \(11):,rIl;""'n ]tll r

*rf*rk*
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Systems
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Max Marks: 100

full question from each module.

loop system.

shown in Fig.Ql(b).

(()6 \'l a rk s)

Fourth Semester B.E. Degree
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(06 Marks)

(08 Marks)

(06 Marks)

(08 \larl<s)

c. The system:b

3 a. Define the fo

Fig.Q I (h)

ig.Ql(c). Find C(s s)

C Cr,

lock diagram is

Rt,
'' 

, ,:,,.,

F ig.Q 1(c)
l
I

of flow graph.

)

(19

i'oltagc analogor-rs cIcctric rrctr,r orl<

II

Fig.Q2(c) (06 Marks)

Module-2
sc spccificzrtions firr an underclan-i1-rccl 2"'1 orcler sr,,ste lr.
(rii) Pcak ovcrshoot M,. (iv)Scttling tinic 1, (01 \Iarls)

llowing tinre respon
t, (ii) Peak time to(i) Rise time

lof 3

GBG$ffiffiHm,E

o

gl

L
+ La+)

T.,+t

b. F ind thc rransl'cr l'unction 
X(s)

E(s)

6r qt



Lr. Iror the s.r'slcnr shou'n in thc Fig.Q-l(b) ohtain thc
ratio natutli) 1r'cc1r-rcncy ancl cxprcssion lbr thc outpLrt

+

t7EC43

transf'cr' lirnction clanrl'rinq

et l-sLrkrjcctcd to unit stcp input

(0ti YIarks)

.2e-10t when sub-jected to zr lrnit
fbr lunction. Detenniue natural

(08 N'larks)

4a.

C.

5

b

OR
L:xplain the PID controllcr ancl its cftcct. (04 Marks)

For a unity ltcclback control system with Cls;: -'#I* . nru

(i) The static error coefircients
(ii) Steady state error when the input transform is R(s) : 3/s + 2/s2 + l13s3. (08 N{arks)

40(s + 2)
A unity licdback system has C(s)= 

-jft(i) l)cicrruiircAllerrorcocl-licicnt (ii; Errorlbrrarnpinputandnragnitucie o1'4. ltttt\Iarhs)

a. State and cxplain Routh'
b. A unity l'eeclback contml

s stabili lbr bility of thc systenr.(0.{ Marks)
s):20k/[s( '201 . whcrc r(tl 2t

Modulc-4
Dcrir,c thc cxprcssion lbr resonant peak M, and rcsonant licclucncy W, fbr a stantlard scconrl

ordcr systcrn in terms of( and o,, . (06 \Iarks)
The ciosed loop transfer function of a fccdback system is given by

T(s) =- i 000i(s-22.5)(s2 + 2.45s + 44.4)
l)elcnrrinc
(i) resonance peak M, and resonant liequency (W,) of the systcm by tlrawing the li'eclucrrrcv

respons(] curve.
(ii) What should be values of damping ratio (O and undamped rratural tiequencv (ro,,) o1'arr

equivalcnt 2'"lsystcm which will procl-rce thc samc M,. and W, as dcternrined in part (i)
1iii.;t)ctcrminc thc bandwiclth of the ccluivalcnt 2"'l orcicr systcm. (l'l \,tarks)

7a.

b

2 of 3

OR
6 a. Dcnve the condition usecl to determine the tra.iectories of thc root loci in the S-plane.

(0J \larks)

b. I-urasystcrnlravingClsyHls)= - .k *
s(s+3)(s2+3s+11.25)

Fincl the vaiid break away points and angle of departure (08 Nlarks)
c. Sketch the rough nature o1'the root locus of a cerlain control system whosc charactcristrcs

ecluatiott is sivcn by s3 + 9"2 + Ks * K : 0. Conrnrent on stabilrty (08 \'Iarks)
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()R
ir. Skctch thc Bode plot for the transfer function

Ci(s)...ksr ,(l - 0.2sXl ' 0.2s)
I)cterltinc thc r,iiluc ol'k' lirr thc uain cross

tr. What is polar plot and list i

c. Statc the cflccts of lag and

9 a. E,xplain the renns (i) State (ii) le (iii)
b. Obtain tl-re state equation and

17EC43

y to l're -5 Raci,scc. 00 \{arks)
(0.1 \Iarks)

ks (06 Marks)

(06 Marks)
(06 Marks)

(08 Marks)

))o
I'r

vc

State space (04 Marks)
as shown in Fie.Qg(b)

(10 Marks)
(06 Marks)

t
of the
t-r- l

(

J

F
c Explain s of sampling

10

c rrcu rt.

3 of3
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Principles of Gommunication Systems

l-inre : 3 l"rrs. Max. Marl<s: 100

Note: Answer any FIVE full questions, choosing ONE fuU question rt'om euch motlule.

Module-1
I a. Dcfinc arnplituclc nrodulation anc'l mociulation inciex sketch thc standarcl AN4 n,avc lbr u.: 1"

pL - I and pr > 1. Also derivc tlrc cquation lirr pr ilrtcnns of'A,,,u, anci A,,,,,,. (06 \Iarl<s)
b

b.

b.

gcneratiou using V('O. I)rai,r, thc block diagranr o1'l'cedback schcrnc lbr gcncralion ol'
(07 \Ia rlis)

3000ntl volts. Determine the following

(07 \Iarks)

OR
a. Explain the operation of FM stereo multiplexing. (06 N,Iarks)

b. What is PLL? Explain thc lincar model and nonlinear model of PLI- for dernodnlation ol'ljM
signals. (09 N{arks)

c. Write shofi notes on nonlinear effects in FM svstems. (05 Nlarks)

l of 3

ffi$'$Qffi.EffiH



5a

b

c
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pr0cess
(06 Marks)

t banclrt'idth
(08 Marks)

(06 Marks)

6a.

8

b

7

C

(07 \Iarks)
[)crivc thc crprcssion fbr tigurc o1'rnerit rif ir noisy []Nl rcccivcr using thc ticcprencv
tliscrirninetor. (0ll \,Iarks)
An FM sigral with a dcviation of 75KIIz is applied to an [rM clcmodulator. When the inpLrt

SNR is l5dB, the modulating frequency is l0KHz determine the SNR at the demodulator
otrtput. (05 N{arks)

2 of 3

Fr(x)'.-

x<0
0(x<2
2!x<4
4(x

Determine mean, ya{rarrce and standard deviation.

OR
Explain the following :

i) Shorl noisc
ii) Thcnrral noisc
iiit Whit.- rtoise . (06 l1arks)
What is cross corrclation'J Explain the prope rries of cross-corrclation. (0tt \Iarks)
Clalculatc the IlN4S noisc voltage and thennal noisc por.ver appearing across a 20KO resistur
at 2.5oC tcmperanrre with an effective noisc bandwidth oi l0KHz. (06 uarks)

Module-4
Discuss the noise in DSBSC'receirer with a rnodcl receivc'r usins coherent cletcction. Proyc
that thc ligurc of rnerit lbr such a rcceiver ts untty. (07 N,tarks)
Dcrive the cxpressit'rn for output signal to noise ratio of'an AM receiver rrsing arr

cnvc lopc dctcctor. (08 )Iarks)
,\ urrrict-t'cachins an cnvclope deteclor in an AM rccciver has an IIMS valuc cclual to I volt
in the absence ol modulation. 'l'he norse at the input of the envelopc dctcctor has a I'SD
equal to l0 3watts/Hz. If the carier is modulated to a depth o1'100% and messagc banclwidth
W - 3.2KHz, determine output signal - to - noisc- ratio. (05 Y[arks)

lo
II x./i/v
: .. :
I 16

lr



9a.
Module-5

State sampling theorem for low pan signals find the Nyquist rate
I

rn(l) = cos4000nt.cos l000nt.
Lft

Wrth the help of relevant block diagmrn and wavefonns, exp
detection of PAM signal.
Explain the operation of TDM system.

transmittcd via binary
10 such signals are tcl

Find the rate of
lexed, find the

detection of PPM waves

t7EC44

and Nyquist interval ol'

(05 ]{arks)

lain the gcneration and
(()tl \Iarks)
(07 \larks)

(05 Marks)
(08 Marks)
(07 Marks)

anci bandwidth requirecl. [1'

b

C

OR
l0 a. An analog wavcform r,vitlr width l-5Kllz is to be quantized with 200 levcls anrl

requlrement.
b.

C.

Explain thc
With the help ofb explain the working

***;k*
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