remaining blank pages.

Important Note : 1. On completing your answets, compulsorily draw diagonal cross lines on. the

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 21EC33

Third Semester B.E./B.Tech. Degree Exami?\f i on, Dec.2024/Jan.2025

)
Basic Slgnal Processmg

\j E\’/?
Time: 3 hrs. / \‘55* ’ Max. Marks: 100
Note: Answer any FIVE full questtons, clzoosz:;g ONE full guestion fwm each module.
Moﬁnle—l oy
1 ' Show that the vectors (1, 2, 1), (Zwl"‘\ 0) (1, -1, 2) from a basis 0f R’. (08 Marks)
b Apply Gram Schmidt process, to' \t\he,""‘vectors Vi (2, 2, ],)\, V‘; (1,3, 1), V3=(1,2,2) to
obtain an orthonormal basis /fQI‘ V;a,(R) with the standard inner “product. (12 Marks)
1 * l’»E/?f’ é’
! éff:;a,, a OR P
2 a. . Reduce the matrix A fore ogck chelon form and also fmd the rank.
123 }w’ v
A=145 6l (10 Marks)
7 8.9), N
b. Detennme ﬂ;\huil space of each of the, foﬂowmg matrices.
2\ 0 . 1f ]
1) 3{ 10 HB=14 %\/ 21 (10 Marks)
* £
! AR | Module2:
3 a. Find the eigen values m&érgen vectors of the ;natnx
£
A= o (10 Marks)
Lo
ﬁg\\gf
b. Diagonahze the following matrix N
| N &
] &1& \"/ 3 w‘@{gﬁ"
CA=pe3 ~5 -3 g\\é\“ ;.
303 1] ¥ ’ A0
S, S L
"“‘@Fmd an mvertzb%g,\fnﬁtﬁmx Panda dlagonal matrlx D such that A=PDP™. (10 Marks)
!
\ Ko
ﬁ“‘\ é\} 5’{ \/ OR
ARy dy, 2 3
4 a. Find the singy ilar value decomposmon of the matrix A = 0 2 (10 Marks)
| G M Bn .
4 AV 3 -1 1

b. What is the positive deﬁmte matrlx? IfA=|-1 5 —1|, show that A is positive definite

@ \ I -1 3

&

matrix.

(10 Marks)
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Module-3 £ 'A\f v
5 a. Define systems. Explain the communication system mthééultabie block diagram. (06 Marks)
b.  Given the signal x[n} show in Fig Q5(b), sketch the foliof@ﬁ
i)  x[4—n] {7y
i) x[2n+ 1].

(06 Marks)
¢. Explain the following elementary Slgnals
1) Unit step SIgnal
i) Impulse signal <
i) Ramp functlon ,V/
1v) Smusmdal ﬁ;nctlon. (08 Marks)
4 o ;/’ ORY
6 a Explain wlth an example - R "’
i) /Amphtude scaling \ -
11) ‘Time scaling N N
ii1) Time shifting Y N
iv) Precedence rule, » ey, (08 Marks)
b. Verify the following system for linearity, tngej «mvariance mehg fryless, stability and
causality. A\M Ly
1) y(n) = nx(n) 11) y(n) 2x[2"]. \“\\ & (12 Marks)
o L 1,: \ ‘_‘?"‘3?‘!
A Modul?e-zt ‘3&:}'

7 a  What do you mean by impulse rt:sponse of an LTI sys%m‘? Starting from fundamental,
deduce the equation for the response ‘of an LTI system{’if the input sequences x[1] and the
impulse.response h[n] are glvent & \\;‘ (08 Marks)

b. Find the\dzscrete time convohmon sum given belovér Y
y(n) = B“u(n)*a“u(n) 18 l<:1 & ol P (06 Marks)
C. W;th su1table diagram e);plam the cascade ‘Connection and parallel connection of systems.
A NS SOV (06 Marks)
P ‘-,e-‘. - \/ ‘;L' N / :&
: A .
\;‘\\) _/ /‘:\ “OR
\ i AN Lin=%1
g§ a 2:n=0
- A ¢ 0 otherwise
Determine the output of thls”system in response to the input.
2:n=0
k4
ingh 08 Mark
x(n) = —221173?, { arks)
0: otherwise
20f3
4
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i) Memoryless i) Causal iii) Stable. (06 Marks)

Consider the interconnection of four LTI systems as ¢ épi(:ted in Fig Q8(c).

e, o
e, O

' The impulse response of the,sjstems are S
() = U(n) ; he(n) = U@ +f£l) Uln) ; ha(n) =3 (0~ 2) hy{(n) = o"U(n). Find impulse

response h(n) of the overg/ll"system m 05 Morks
J(
Q)
| P Module-s%
+ State and prove A‘{\ . ; P = e
i) Time reversills 15 e A5

i) Dlﬁerelltfqggn n Z-domain property: oﬁZ transform (08 Marks)
Use partla’f\fractmn expanswn to find the inverse Z-transform of

£ "fthz +77

x(z) = with ROC- viz] (12 Marks)
e DI e
2 e
& P
£ ‘ SRy
| &y OR a
List the properties of Ztraniform. o e ot (06 Marks)

A causal system has mput x(n) and output:y(in)7 find the nnpuise tesponse of system if
X(n) = 8(n) + — 8({5 21— 8(n D, ' |

A \.\>
3(6) =) Za(n o %\} P (08 Marks)
e

Find the\Z—‘transform of theasz&g\na] x(n) =a" U(n\» Ttidicate the ROC and location of poles

‘ Py 3
and 76105 of x(z) in the nglane‘” . (06 Marks)

# P %ﬁ LA
S # '?éf/\‘git\\"*
&
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50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42-+8

USN 21ECS1

Fifth Semester B.E./B.Tech. Degree Exammatmn Dec.2025/Jan.2026
Digital Commumcatmn

\ -
\ ?“\\1

Time:3 hrs. \Q\J Y
£ -

Note. Answer any FIVE full questmgzs, chdosmg ONE full quemon ‘from each module.

1“ | - S Modute-1
1 Define M — ary QAM. Obtam/the constellation of QAM for M = 4 and draw the signal
" space diagram. Q7 oY (06 Marks)

b. An FSK system transmlts bmary data at the rate onZ\SJx 10° bits/s. During the course of
transmission, white Gauks?an noise of zero mean‘atick power spectral density 10°° W/HZ is
added to the mgnai\ In ‘the absence of n01se, thefamphtude of the received sinuseidal wave

for digit 1 or 04871, m”/ Determine the average probability of symbol error for binary FSK

using coherent d\étectlon PN o (04 Marks)
C. Derive the«expresswn for error probablhty of BPSK using coherent detection. (10 Marks)
\ N
f%i ¥ a\f()R A
2 a Describeithe QPSK signal with its: §1gnal space dlaglam W 1th a neat block diagram, explain
the generation and detection of QPSK signals. I \* i (10 Marks)
b. [ Derive the expression for probablhty of symbol error‘ of coherent bmmyFSK (10 Marks)
P i\ ¢ ‘} \\(\/ R 7
- Module-Z\
3 a. Explainthe geometnc fépresentahon of s:ggals and express the energy of the signal in terms
ofthe signal vectofy oo ;\ 5 (10 Marks)
b. With a neat blook\dlagram explam x:che\ digital PAM transmissmn through band limited
baseband chan;}els and obtain the exprés gion for IST. P {10 Marks)
/ N \r \\ o /
zg ~\\\ 7 \\w » OR %% \\:’;
4 a. Explain the correlation receufer uSmg product mtegrator and matched filter. (10 Marks)
& oy ¢
b. The waveforms of three\mgr;als are as shown\. \\
¥ - 2o, kY ,/
()= 10<t<1j€’\§§ e
A
‘ N ¢
bS5, ()=10 <K -3
! ,I’{;‘\\'\ o

8, (=1, <t‘f<T

And zero OthBI'WISG Usmg the Gram — Schmidt orthogonalization procedure, find an
. orthonormal basis for thig:set of s1gnals (10 Marks)

AN ’ Module—3
5 a. Explain the gene atmn of dnect sequence spread spectrum signal, W1ﬂ1 relevant waveforms

(1(} Marks)
b, Witha nea[“block diagram, explam the CDMA system based on IS-95., (10 Marks)
\ \\1’

e
S
‘‘‘‘‘ .

S
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OR N &
a. With aneatblock diagram, explain the frequency hopped spread spectrum techniques.
\ ¥ 10 Marks
b. Explain the model of spread spectrum digital connn“umcatlon system. Also, Wnte(a note or)l
applications of DS spread — spectrum signals. NN :;‘ = (10 Marks)
%
Moduile=4 4 §
a. Define: o7 &%
i) Self Information o SE #
ii) Entropy SN L
. RN %%y
iii) Rate of Information (..\x_\\\ N ,a& (03 Marks)
/>

b. A black and white TV pIQTU]&COI’lS]StS of 525 lines of plcture information. Assume that each
line consists of 525 plcture élements and that eacbfelement can have 256 brightness Ievels.
Pictures are repeated‘ t\the rate of 30 frames/second. Calculate the average rate of
information conveyed by aTVsettoaviewer. . (05 Marks)

r’ \ ‘\ / \\\\\ ’
c. An mfo;mat:on}ource praduces a sequeuce\of independent symbols having the following

~~~~~~

symbol plobaBllmes ‘‘‘‘

Symbols | AS|'B C |D
Probability |21/3 ["1/27 [ 1/3 | 1/9 | I
Construct binary Huffiman codes Obtain code Efﬁclency and redundancy Draw tree

diagram for the codes, ) fif\\ N {/\(\\\; (12 Marks)
AN o A w
if:‘* ¥ o U (’/ z‘::“z}
£ R
& - ORe o/
a. Explain different propertles of code. Menhoanraﬁ s mequaléty condition. (10 Marks)
b. Apply Shannon’s, bmary encoding g:léo 1thtn for the sourcegmitting independent symbols
having the f'oﬂowm g symbol :)robab/llmes B
/‘

Symbols [A~ ['B” |C D =z B F G
Probability 9/32\‘ 3732 | 1/16 | 332:1'3/32 | 3/32 | 9/32

o KR I
Obtain code efficiency and redundancy Draw tree diagram for the codes. (10 Marks)
Ry ‘\; ” ; \ \\".
{f“\ N : ‘\“\/
o N
S,

3 M_Mlu_le:é
a. The parity check bltStOf (6, 3) linear block code is given by :
Cy=di+da 3 Cs= di+ da+ds ; CQ\"\H'; +ds where dy, dz , d; are message bits.
1) Find the geneg‘ator matrix and Parity check matrix for this code.
it} Find all posglble code Vectors\
iiiy Draw encoder circuit AR
iv) How many errors cap, be detected and corrected.
v) If single error has oécutred in the received vector [ 101110] detect and correct the error.
& (10 Marks)

& 2of
4»;53 ’
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‘ NV
b.: For the convolution encoder shown in fig. 9(b). Find the encoder output produced for the
" message sequence [10011] using N7
. i) Time domain approach
' ii) Transform domain approach

f

(10 Marks)
AL i:\_/\‘/\‘//
&3 ) or 5211\\1
10 a. Forthe convolutional eficodér shown mﬁg ;LOQ)
o 5;
“uh”
&
Somy
‘é‘b . o =
i S MY g C
A5 >
# v ] =y 7 “w‘ hat
w f\' m{i} - :fi:\ \
ff, 4‘3 ?’FnglO(a)

Draw state\dl gram code tree and Trellis diagram. Find the code vector for the message
| sequence [1 0°1] o ¥ (12 Marks)
| 10|11

b. Construct the standard array for (4,2 )code. If G = 0101
A !
frR=J111 1] ﬁnd the correct code vector. (08 Marks)
f@ |
‘&:ég ki of 3 * *
L
«%}}é ﬁ




will be treated as malpractice. '

Important Note : 1. On completing your answers, compulsorily draw diagonat cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42:+8 = 50,

USN

Time: 3 hrs.
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21EC54

Fifth Semester B.E./B.Tech. Degree Ex’arf_r_i{_tiétion, Dec.2025/Jan.2026

Electromagng.ti'@:-,"Waves
e - Max. Marks: 100

Note: Answer any FIVE full qnesnons, choosmg ONE full question ﬁom each module.

I - Module-1
a. State vector form of coloumb’s an of force between two pomt charges and indicate the
* units of the quantities in the equation (06 Marks)
b. A charge of Q, =3 x 107°C at/M(1, 2, 3) and a charore of Qp_ =-10"C at N(2, 0, 5) in a
, vacuum. Find the force exel“[ed on Q2by Qy. A {06 Marks)

the electric field intensity. due to mﬁmte Ime charge. (08 Marks)

”

. - OR ¢
a. Explain the folIOng terms with mathematmal expressions with respect to electrostatics:
i)y  Volume charge density E x :
ii) Lme\chalge density l

HI) Sulface charge density
iv) Electuc flux density (10 Marks)

Fmd electric flux density D in Cartesian co- mdmate system at a point P(6, 8, -10) due to

b.
i) A point charge of 40 mc at'the origin and - o
i) A uniform line charge of pr =40 pc/m on the z—ams o
111) A uniform surface: charfre of den51ty ps 57 2 {1c/m* on the plane x=12 m. (10 Marks)
- Module—Z 7 T LT T
a. State and prove, Gauss divergence thec_)rem - . _' 5T (06 Marks)
b. Inacertain 1eg10n of space D= ny* '"T"+3yz a +4zx a . Evaluate the amount of electric
flux that passes through the portlon botinded by -1 <"y <z and 0 £z <4 in the x =3 plane.
' - N (08 Marks)
¢c.. Prove that pv v.D B (06 Marks)
] &9 5
a 1 “ Estabhsh relation E = uVV“' (06 Marks)

b. “If three charges 3 pc//4 uc and Suc a1e located at (0, 0, 0}, (2, -1, 3} and (0, 4, -2)

{‘ respectively. Fmd }he ‘potential at ( 1,9, 1) assuming zero potential at mﬁmty (08 Marks)
\ }
1
¢! Let D=5r%4, mc/m forr <0, 08 m‘and D= 0, d, me/m?* forr>0.08m
! LN iz,a -
1 i)  Find chdrge density for r =0.06 m
ii)  Find charge density for = 0.1 m (06 Marks)
] A ;;
Modunle-3
a. Derive an cxpressmn for Poisson’s and Laplace’s equation. (05 Marks)
b. State and prove umqueness theorem, (08 Marks)

1) V= xz—yz-i-zz

it} v=fcosd+z
4!,.

c¢. Determine whéther or not the followmg potential fields satisfy the Laplace’s equation.

(07 Marks)

lof2
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State and explain Ampere circuital law, o Lo b (06 Marks)
Given the general vector A = (sin2¢)d, in cylmdncal co-ordinates. Find the curl of A at
(2,m/4,0) - (08 Marks)
Explain the concept of scalar and vector magnetxc potentml £ (06 Marks)
Derive an expression for force on a dlffeientlal current element. ¢ (08 Marks)

A conductor 6 m long lies along : z dlrecuon with a current o£2A in a, direction. Find the

force experienced by conductor 1f B 0.084, T (04 Marks)
A current element T, AL[ —IO a . A—m is located at P; (i 0, 0) while a second element.

L ALa =107 (0. 6d, —za +3a YA —m is at Py (- l O\O) both in free space. Find the vector

force exerted on I ALo by I AL . (08 Marks)
.S -

If B= 0.05x 5 T in a material for Whichr‘i{-r,;i 2.5.Find ;

i) pur 11) [ ii) H iv) M V) 7 (10 Marks)
Write a-note on forces on magnenc me(terlal and magnetlc\cmults (10 Marks)
S - Module-5 /:f'"“?'-
Derive Maxwell’s equatlons in point form and mtegral form for time, varymg fields.
(08 Marks)
State and explain Far aday s law of electromagnetic induction. & (08 Marks)

The depth of penetration in a region of certain conducting medlum 15 0.1 m. The frequency
of the eEectromagnetIc wave is one Me.ga Hertz, Find the. conduct1v1ty of the conducting

medium, (04 Marks)
SR RN

Obtain solution of the wave equation for a uniform plane wave in free space. (16 Marks)

State and prove Poynting theorem. (08 Marks)

A plane wave of 16 GHz: frequency and E-= IOWm propagates through the body of salt
water having constants ;= 100, y,= 1 and: &="100 mho/m. Determine attenuation constant,

- phase shift constait, phase velocity and intrinsic impedance of the medium and depth of

penetration. O T o ® (06 Marks)

N

20f2



50, will be treated as malpractice.

Impozrtant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN ECT1

Seventh Semester B.E./B.Tech. Degree Examiﬁaﬁom, Dec.2025/Jan.2026
Advanced VLS

i

Time: 3 hrs. ik Max. Marks: 100

Note: Answer any FIVE full questions, choosma ONE Jull question ﬁ am each module.
j . 'v
ﬁ Module- i
1 a. Discuss the channeled and channcle‘ss gate arrays. L (06 Marks)

b. Mention the important features of PLD and explain the: Bssenﬂal Characteristics of FPGA.

(06 Marks)
! /rl\ v
¢. Discuss the functions, of eadh step in the ASIC Des1 o Flow. (08 Marks)
Y
(e OR
2 a Explaln DaddarMﬁlfxpher [6 bit} and its adVantages over Wallace. (10 Marks)
o3 */ S H
b. Discuss £ \\\
1) Datg.Bath\Loglc Cell i) Datapath EIements iii) I/O ceHs (10 Marks)
0 -’--‘\;:;:i Module—Z LN
3 ' 'What is Floor Planning? Br1eﬂy explain the goaIs and Ob_]uCthGS of ﬂo or planning. (68 Marks)
H P
b. What is Channel Deﬁnﬁmn‘? Explain in brlef ahout channel deﬁmtlon of an ASIC system
floor planning. = ! {"‘; . ® i' (06 Marks)
& S -
e
¢. Explain the Mn}hc{ﬁ Placement method_m bnef _ Q K (06 Marks)
Lo ¢;, P 9

4 a Listand Jgoals and objeotlves of global routing and: explam in brief about global routing

metho ds 4 (08 Marks)
45) -
b.. Expldin the left edge aloorzthm for channel routmg {06 Marks)
K,@ ’ ﬁ\ o
Gey @1scuss the clock arid power routmg g {06 Marks)
él‘;.\. i
¥ ~Module:3
5 a. List the verlﬁcaﬁon methodologles and explain constrained random stimulus methodology
basics. 3 :“‘ (16 Marks)
b4 & {
b. Define Testbench? Expl&ﬁif{@estbencb components with the help of a neat diagram. (10 Marks)
N . OR
6 a. Explain Fixed, Dynamlc Queue and associative array operations with exarples. (10 Marks)
\é’ .e/ 1
b. Explain the gmdehnes for choosing a storage type in the system varilog. - (10 Marks)
& i
N T
. &f;f : 1of2
# l

£ t
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Module-4 Q\\? >
Write the different between Tasks and function in syst?%iv\emio g. (06 Marks)
Explain the routine arguments with suitable examplgs’ “:j\“} (08 Marks)
Discuss time values of system verilo g with exaglgpf/es (06 Marks)

k¢/

Describe the communication between the\testbenoh and DUT Wl\h\'smtable diagram and
examples. R S (10 Marks)

List and explain different types . of system verilog assertionsg™ Q, (10 Marks)

\, : Module-5
What is Randomization?. Explam device and envno;umént configuration and randomization.

! b _ f{“\\} (10 Marks)
- ‘ “ahy Y
Describe any two solutlon probablhtms in system verilog with examples. (10 Marks)
?:-‘l 5
s ORv >
Define Functlona] Coverage. Explam coverage convergence using neat diagram. (10 Marks)
S
Llst cox?era ge type of verification, anﬂ compare code covea:%ge and functional coverage.
ay E (10 Marks)
far
Ry
+, \ ¥ -
'-':‘;?’. v .-':-%
R ; :,‘; -
' £
L b
"y = S
*f\g:‘: }.{ ¥
ut ‘g%\ J aes,

PR . 20f2




50, will be treated as malpractice.

Important Note : 1. On compieting your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revenling of identification, appeal to evaluator and /or equations written eg, 42+8

DSN 21EC72

Seventh Semester B.E./B.Tech. Degree Exafﬁin tion, Dec.2025/Fan.2026
Optical and Wireless Commumcatlon

Time: 3 hrs. Max. Marks: 100

/ “\ ‘\

Note : Answer any FIVE full questzons, cImaung ONE full questwn fmm each module.

r
& \;} %Module-l ¢
1 a Derive an expression for Numcncal aperture in-terms cf\aCCeptancc angle and relative
« refractive index profile. \\\\ Aah 3 ¢ (08 Marks)
b. What is Attennation? Explam the following attenuation mechanisms with relevant
. expressions @ i) Absorpﬁcn - i) Scattering® losses (08 Marks)
c. Fora30kmlong ﬁber\attenuatmn is 0.8 dB/km, aﬁlSOO nm. Ifa 200 uW power is launched
into the fiber, find thg O/P power. (04 Marks)
{ R ' ?
N OR.)
2 a. Explain matérial dlspen sion with 1elcvant:m\\xprcss1ons (06 Marks)
b. Sketch ané explam :
1) Stcp n\‘idex fibers i) Graded. 1ndex fiber with core and cladding diameters
J P % Q‘Q / m o (08 Marks)
c. Classrfy and explain different fibet: materials used in optlcal fibers. (06 Marks)
& A\ ‘v S
N £3 Module2y .
3 a E)Lplam the concept oszDM with 1mpleme_nta§j;1tfn”d1agram T Ay " (06 Marks) ——
b. Construct and cxplam surface emitter LEDvW]th neat diagram. . (08 Marks)
c. A given Silicon Avqlanche Photodiode has ;3. Quantum cfﬁclency of 65% at a wavelength of
900 nm. Suppo§c}0?5 pw of optical: powcr produces a. multlphed photocurrent of 10pA.
Calculate i) “ Pmnary photo currcnt\ ~y i) Muluphcatmn factor iii} Responsivity
& Qy ¢ (06 Marks)
£ L A3
R \/ A OR 4 v
4 E)q)lam*fhc working of Fa‘raglaxfrotatlon is0 latcr w1th neat diagram. {06 Marks)
. Construct and explain FabryPerct LASER w1th ncat diagram. (08 Marks)
¢ Explaln PIN photcdlode vy1th neat dlagram\ N ) {06 Marks)
“/“::35‘-: \\1 . T
) fx;\,;/ ! Module—3
5 a  Withneat dlagram, ‘explain Frequency reuse concept with cluster size k = y. (06 Marks)
b. What is Fadtﬁg'? Explain d1fferenhtypes of small scale fading with relevant diagram.
\3\» (10 Marks}

c. ATUS AMPS analog cellular §ystem is allocated 12.5 MHz for each simplex band. If the
Guard band at either end” Qf‘the allocated spectrum is 10 KHz and the channel bandwidth is

30 KHz. Find the numbcr of channels available in the system, (04 Marks)
i & |
; ; OR
| ;
|
| 10£2
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_Aé’\\\x_ﬁ/
/2513’-3:«
Explain 2G digital cellular systems with their specﬁ'f@afions " {04 Marks)
Explain the following propagation mechanism with relevant diagram :
i)  Reflection i) Diffraction. f\ N7 (08 Marks)
Derive an expression for frequency reuse ratlo m {erms of cluster size given by Q = VK.
Assume Regular Hexagonal geometry, ,‘_\\“f o &? (08 Marks)
> o
: ’Moﬁule-4

Explain main parts of a basic celIuLar system connected to PSTN‘WIth neat diagram.

\\ |74 \\\\\” (10 Marks)
Explain the concept of OFDMused in OFDMA with neat® diagram (06 Marks)

Copsider GSM which use§ 25‘ MHz for the forwardd link, which is divided into radio
channels of 200 KHz each with 8 time slots per channel Find the number of simultaneous

subscribers that can be: accommodated in GSM — Aséummg no Guard band. (04 Marks)
) WV ~
N OR
Explain the TDMA /*FDMA hybrid techmqubs used in
i) IS—136: s\ygtem iy GSM system%th relevant diagrams. (08 Marks)
With neat: d1agram ¢xplain the steps requued to establish Mobile to Mobile call. (06 Marks)
Explam the concept of FDMA./ FPD used in AMPS analog cellular system. (06 Marks)
i \ i ol \)\4
oii:“:-?'\.‘; . ad
- =% Module-5 P
Explain different identifiers used in GSM system; WltHielevant formats\ (10 Marks)
List any 8 specifications of'GSM air interface standard A \\\;,' (04 Marks)
Explain GSM Traffic Channels with reievanj:_ d;agram s&a:& (06 Marks)
\5 \
* oY
Explain dlfferont hand off procedul:cs used in GSM. 4 g@ (04 Marks)

Explain GSM’hyper frame format thfneat diagram. (08 Marks)
Explain GSM»Slgnahng protocol ar ch;tecture with differént layers and neat diagram.
# (08 Marks)

4

. {‘\?
oy,

k%

20f2



50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations wriiten eg, 42+8

RIES SERENE

USN

21ECT32

Seventh Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026
Digital lmage Processing

Time: 3 hrs.

Max. Marks: 100

Note' Answer any FIVE full quemon s*, Lhoosmg ONE full guestion jrom eack module.

[

Modu!e—

1 a. What is Digital Image Pu:-cessmg‘7 Explain the fundamental steps in image processing with

neat block diagram.

b. Explain the componenﬁsﬁfan Image Processing System,

2 a. Describe the ,lmagé/sensmg and acquisition pz 0Ccess.

N

b. Explan}ﬁ, .8 ajiid m adjacency with an example.
o ) .

c. Discffgél?mage Sampling and Quantization.

.. Module-2

3 a. Define forward and i mverSe 2]3 fourier transform i m detail. Prove any two properties.

o

‘ AR L 1] .
b. Check whether the matrix A= —1{ J is unitary ornot.

J21 -1

# ‘
c.. ComputeDiscrete Cosine Transform for N = 4.

e i

3 ' %, OR
4 Denvé the algorithmic steps for Haar Tran sfonn
\ 9
Q‘Expl ain KL transfox:m "\mth necessary equations.
Module-3
5 Def[ne Hlstog m Discuss hlstogram equalization used in Image enhancement

[ |
b.' Perform h1s‘ro gram equahzatmn for the given image.

Gray level 0 17052 3 4 5

6

6 a. Discussthe basm mfensﬁy transformation finctions.

b. Explam the smooﬂung filters in the spa’ual domain,

{ of2
:l
Jr

. [No. of pixels | 790 | 1023|850 | 656 | 3297245 |

122

(10 Marks)

(10 Marks)

(10 Marks)
(06 Marks)

(04 Marks)

(06 Marks)

(04 Marks)

(10 Marks)

(10 Marks)

{10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)
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Module-4 | o 7
Discuss the filters used to sharpen an image in frequency domain, (10 Marks)

What is the function of a color model? How the HSI model is converted to RGB model?

Explain. S i (10 Marks)
. OR \
What is Pseudocolor Image Processing? Explain intensity slicing in pseudocolor image
processing. (10 Marks)
' Y
Write a short note on Homomorphic Filtering, o (10 Marks)
Mgpdule-5
Draw the Image Degradation Model. o (04 Marks)
Explain the concept of inverse filtering. ' (06 Marks)
Expiain the following :
{i} Median filter L
(i) Alpha trimmed mean filter SRR
(iif) Max and min filters R (10 Marks)
ST Ve
: OR 7 O 4
Derive the expression for mean square error using Wiener filter. (10 Marks)

F

Discuss the different types of noise models with their probabilﬁjkf ﬂensity functions.

o (10 Marks)

Zof2
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USN o 21EC643

Sixth Semester B.E./B.Tech. Degree Engﬁliﬁétion, Dec.2025/Jan.2026
Python Programming

,.k“f{"-"l\?lax Marks: 100

AN ‘-'“

Time: 3 hrs.

Note Answer any FIVE full questmns, clwosmg ONE full questlon from each module.
IS A

Module-1 -
1 a.; Explain the rules of precedence used by Python to evaluate an express:on with an example,
1‘; S e (05 Marks)
Jz "' ‘ /-1' \*
b. Explain common data types in Python and associated type casting functions. (10 Marks)

c. Write a Python pro gram to display name, age of persou in a year and length of name. Ask

. input from user. . h R (05 Marks)
| -~ - : -
| N \ OR =

2 a. Explain flow control statements in Py‘[hon with an example.?j r (10 Marks)

b.. What are user defined functlons‘? How can we pass parameters in uset defined functions?
Explain with suitable example i, P \ o (06 Marks)

L
AT

C. Write a python program to demonstrate dwlsmn by ZET0 error usmg $13 and except.

. - ; JRY (04 Marks)
i Module2
3 a. Explain the following concepts m list using an example -
(i) ,‘ Indexing. o
(ii).". ‘Slicing Aot =“t:-f=; :

(iif) ~ Changing values in l1st with Indexes. .
e (1v) Multiple Asmgnment Trick.

(v) Removmg values from list with’ del statements. (10 Marks)
b. Explam various hst and d1ct10nary methods Wlth an example. (10 Marks)
‘ ;x ‘\‘_. ‘ 1 7 i‘ OR
4 a. Differentiate between list and Dictionary. (04 Marks)

b. Write a Python program to eeﬁnt the number of occurrence of each letter in a string.
p (U6 Marks)

¢. List and explain v;ziﬂl;én example useful string methods supported by python. (10 Marks)

b N

Pt 10f2
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Module-3 ; |

List and explain all the characters that are used in regular expressmn to match the pattern.
. (10 Marks)
With an example program, explain search ( ) and .ﬁ-‘nd all ( ) method for pattern matching
with regular expression. Also explain group () method. (10 Marks)
With an example, explain file reading and writing process in python; (10 Marks)

Explain with an example program storm g and refrieving vanables with shelve module.

(10 Marks)

‘ Module-4 .
What is Class? How to deﬁne class in Python‘? Explam Attributes in Python language with
examples. .o n (08 Maxks)
Ilustrate the E:onéei)t of Pure finctions and Modifier with examples. (06 Marks)
With ali;éj-{ample, explain shallow copy, and deep copy. |, (06 Marks)
Hlustrate how_str method is invoked when you print*a'n object. e (06 Marks)

What is the dlfferenceretween method and functmn‘? Explaln the workmg of init method
with suitable code : Sl LT (06 Marks)

What is operator overloading? Write;.él__pj&hon code to overload “+”, “—" and “*” gperator

by providing the methods __add __, ' _sub__and__mul _ (08 Marks)
SO _‘-T: \‘xr

L Module-5

Write 'a python program- for retrieving the. romeo ixt file from the web and compute the

.,.lﬁfcquency of each word in'a file. L. (06 Marks)

"Wnte anote on XML Wnte a python program to retrieve a node present in XML. (08 Marks)

What is serv1ce omented arch1tccture‘7 Llst the advantages of same. (06 Marks)
I .
' L OR
Demonstrate with the python program,

(i) To retrieve an image over HTTP.

(i) To retrieve web pages with urllib. (08 Marks)
Compare and contrast the Java Script Object Notation (JSON) and Extensible Markup
Language (XML). - - (06 Marks)
Define Cursor."Explain connect, Execute and close command of databases with a snippet
code. R (06 Marks)

L I R
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Important Note : 1. On completing your answers, compulsorily draw diagonal ¢ross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evalnator and /or equations written eg, 42+8

USN 21EC652

A
Sixth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026

Mlcrocontrollers
Time: 3 hrs. ~Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosmg ONE full questlon f om each module.
. 2. In case of any missing data then asmme the values, v

‘ Module—l =
1 a. Compare microprocessor and Jmcrocontroller '51,; ’ (06 Marks)

b. With the help of neat dlagram, exp[am the alchltectme of 8051 microcontroller. (10 Marks)

¢. Listsome apph.catzony_o\f‘ 8_:05 I, microcontroiler. ’\ » (04 Marks)

2 a (10 Marks)
b. (10 Marks)

3 a Expiam the different addressmg nodes of 805 1 _ ' (10 Marks)
b. Write an ALP to set the carry. ﬂag to ‘1°, if the number in reg A is even and reset the carry
flag to ‘0, if the number m reg A is odd. j ‘ + (04 Marks)

—C. Explain the stack operaﬁonmmctmn‘PUSHan d POP. T © (06 Marks)

,‘7_3_

4 a. Explainthe follong instruction w1th e amples
HMOVC A @ A+PC i) SWAP A, i) DA A 1v) RRCA v)CINE (10 Marks)

b. Name the mstmctmns which perfmms bit level loglcal dperations in 8051. Give an example
to show:bit level logic operatzon s {06 Marks)

c, Wﬂte an ALP to find thé's squale of a number-of sto1ed in external RAM location 1000H and
. store the result in extemal RAM locatmn 1200 H (LSB) and 1201H (MSB). {04 Marks)

< 3_;;-"‘; (10 Marks)

b. Explain CALL and RET instructions. Also cxplain the steps performed automatically by

8051 during the execution of CALL and RET instmction. {10 Marks)

OR
6 a. Explain Cdata types for 8051 with their data size bits and data range. (10 Marks)
b. With the help of examples explain Bit-wise shift operation in C. (05 Marks)

c. A door sensor’is connected to the P2.0 and a buzzer is connected to P3.0, Write an 8051 C
programf’zo monltm the door sensor, and when it Open, sound the buzzer. You can sound the
bllZZBLby sendmg square wave of a few hundred HZ. (05 Marks)

& I
. ‘ \
|
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Medunle-4 3
Explain the bit structure of TMOD register. :f \5:}* (06 Marks)

Explain Mode-2 programming of 8051 tlmer, Descn’oe the different steps to program in

Mode-2. % a;J \,\ % (08 Marks)
o
Write an ALP to generate square Fwave “of 2KHz frequency on'-pinl.5. Assume fhat
XTAL = 12MHz. L § (06 Marks)
Ay
;—-"-'\_%
Explain SCON register in detall ;» . {08 Marks)
Write an ALP to transfm the message “YES” senaﬂy at 9660 band, 8-bit data, 1-stop bit,
Do this continuously. ° (06 Marks)
T ;
Explain the progrgmﬁing ofthe 8051 to receiVa character bytes serially. (06 Marks)
e Moditle-5
What is an mtermpt‘? How are mterrupts ‘method is d1fferent from polling method in serving
dev1ces'? Ve . (06 Marks)
- \ﬁ V' s :,f
List the six interrupts in the 8051 Explain the steps of execunon when an interrupt is
requested. e, L ’”9" \ by (08 Marks)

gy
What is mterrupt vector tal table‘? Explam mterrupt vector table with a sultable example.

. # 7 (06 Marks
L (06 Marlcs)

i ~or.” u

Interface a LCD dlsplay with 8051 and write a C program to send letters “V?, ‘T7, and ‘U to

the LCD dlsplay using delays. (Draw: the interfacin g dlagram showing the pin connectlons)
4%&,;} ’!J (10 Marks)

n L
£ e

Draw the interfacing diagram of Etepper motor dlld ﬁie 8051, Write a C program to monitor
the status of a switch ‘SW?, connected to the pin 2 77 and perform the following :
i)' IFSW =0 : the stepper motor should rotate in clockwise direction

ify 1fSW =1 :the stepper motor should rotate in anti-clockwise direction (10 Marks)
P ’

20f2



