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USN BEC401
Fourth Semester B.E/B.Tech. Degree Exammatmn, J une/J uly 2025
Electrom agnetlc “Theory
Time: 3 hrs. " W
{{z:?x. o
Note: 1, Answer any FIVE full questmns, c?:oosmg ONE full quesﬁan Jrom each module.
2. M : Marks , L: Bloom’s level 3 G' Course outcomes. . \}& v
€ \'/f/ : &
A5 Module — 1 Py M|L .| C
1 State vector form of Cogilom’bfs law of force betweeh two point charges and | 6 | L2 | CO1
indicate the units of quantities in the equation. o
Qi and Q, are the oﬁ"fr‘“charges located at (0, 4, 3j’and 0,1,1). IfQ;is 2ne, | 8 | L3 | CO1
find Q; such that the: orce on a test charge at (0 —~3 ,4) has no Z component.
Calculate the elcetric field intensity at a pomtiSv 4,5) due to acharge of Snc| 6 | L3 | CO1
placed at (1 ,@aﬁ}
ﬁ% OR{E‘\
2 Derive ,&‘prressmn for the electricigld intensity due to infi’ﬁfte line charge. | 8 | L2 | CO1
By o 8 | L3 | COL
Find D in Cartesian co-ordinate sy§tem at point P(6 8,\ 10}“ﬁue to:
i) apoint charge of 40 mc t«the orig ¥4 AN
i) awuniform line charge oﬂf}g— 40 u]c]hm on the Z—@ms oy
Define electric flux and flidensity. | fao 4 | Ll |COl1
& : A \/ s 7
A% Module - 2,7 TNy
3 State and prove Gals$law as applied to fnjelectric field, < 8§ | L3]|CO2
AN
The flux denslty@ ——ar ne/misin tﬁesfree space o < 8 |13, Co2
S &y &
b vf'{'} f\f‘\ 7
i) Find @é‘grﬁ 0.2 S D
ii) Find jhe total clectric ﬂqx*i\é\aylng the Sphere of r*=0.2m
Hi)Find the total charge wﬁﬁ@the sphere of £~ 0 :3m.
@% i & ( J e ¥ ) 4 | L3 |CO2
. d'the divergence ofedat P| 5,—,1 |whete A'=1 Zsindpa,+ 3172 cos ¢ay-
?*\:x 2’ 0
o OR™)
4 State and proyg’®iliss divergence tlﬁq?éﬁl 8 |13 |Co2
Ifthe potennmm VisV= 100<Cx —y?). Find E V at a point (2, -1, 3) and 4113 coz
the equation representing the@cus of all points having a potential of 300 V.
Derive continuity of currcltpghatwn 8§ | 12| CO2
. Module—3
5 Using Biot-Savart’s lagy, determine the magnetic field intensity at apintdueto | 7 | L3 | CO3
infinite long straigh ductor.
Verify the potentl’”laﬁeld given below satlsﬁes the Laplace’s equation : 5 | 13| C0O3
V=2x"—3y*+#
Derive L@p@ﬁ’&g and Poisson’s equatmns and write Laplace equation in all | 8 | L2 | CO3
3 co-ordlg"%téasystems :
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BEC401
OR
6 State and explain Amperes circuital law. 8 | L2 |CO3
Given that the general vector Ais H=2. 5dy+, aagmﬁphencal co-ordinates. 6 |13 Co3
Find the curl of H at (2, n/6, 0). o ii:;)
\ a.-\\w
Given that the vector magnetic potential %‘%@c\‘a dx+2yzdy+ (_X) F i“; 24 6 | L3 | CO3
the magnetic flux density. P
Modul¢s2 ) $
7 Derive the expression for the force Betwaen two differential cursifielements. | 6 | 12 | CO4
A point charge of Q = -1.2¢ hasq«’ii’jmty V=(58x+28,-3 &a%;/sec Find |13 cod
the magnitude ofthe force exerted ‘on the charge if': 2 &
£y
h B —~18ax+5ay—10azxv7m PN
,,,, o VY I
if) B= —4ax+4ay+3azT &
iii) Both are present mmultaneously ﬁ@
A conductonfé\g long lLies along Z—dlr%:ngﬁ with a current of 2A in 3, > 13| co4
du'ectlonf{E indsthe force experienced byeonductor if B =0. 08ax T
Ay OB@f L7
8 Write a note on ; zg%;:? 6 | L1 |CO4
i) Magnetization /wx\<> %%ﬁéy A%
i} Permeability Py %@iy Afggy
111) Forces on magnetic maienals o @ f v R
e Y ¢ 8 | L3 | CO4
HB wa%TmamﬁﬁdﬁﬂmMmmwg. §§§
Y oy @
Find : i)y, 11)\,;,1‘5‘»\ ke 111)H 1V)M Cv”):I A *
Discuss on magnetlc boundary condmgmsu & 6 |L2|C0O4
£ Module -5 -
9 List Maxwels equations for steadjr and time Varym&iﬁgﬁ’ 6 | L2 CO5
i) Pomﬁ&nn ; \/
ii) Integral form. oy <
Stafeuand explain Faraday s law of electromagﬁe@;c induction. 6 | L2|CO5
-~ ==y Aoy 8 |13 |cCOos5
ia the magnetic field \H =[3x cosB+6y sm a] az. Find current density 7 if
ﬁddsmennanmﬁwﬁhhnw e
\\ N OR \/‘
10 Obtain solutlon\\of\the wave equation-for a uniform plane wave in free space. 8§ [L1]|CO5
State and provePoynting theoremy 8§ [L3]|CO5
Wet marshy soil is charactel‘ézed by s =107 s/m, e, =15 and iy, = 1 .Show | 4 | L3 | CO3
that at 60 Hz, it can be con51dered as good conductor. Hence at 60 Hz
calculate : o
) Skin depth Y
1i) hﬂnnsu:nnpedéhce
iii) Propagation constant,
~
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USN BEC402

Fourth Semester B.E./B.Tech. Degree Exammatlon, June/July 2025
Principles of Commumcatlon Systems

Time: 3 hrs. | | ﬁ-?; o Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosmg ONE Julf question ﬁom eack module.

2. M : Mavks , L: Bloom’s level ; C: Course piticomes.

Module 1 : M|L | C
Q.1 | a. | Define Probability. Illustrate the Ielationshlp between sample space events 6 | L2 | CO5
ang prohability. 3
b. | What are moments? Detennme thef characteristic ﬁmctzon of a Gaussmn 6 | L2 | CO5
random variable with a given\mean and variance.
c. | Analyze the Gaussian p:ocess “with Gaussian dlstr;button curve. Infer the | 8 | L2 | CO5
properties of a Gausszan process :
o o OR
Q.2 |a. | Define a randofn process. Interpret mean .and” covariance function with ; 6 | L2 | CO5
respect to staﬂonaryrandom process. S
b. | What is Auyidcorrelation functlon'? State: and prove the properties of | 6 | L2 | COS
Autoco,rrelatf}n function.
c. Ana]gfzé:the PDF and CDF of a random expenment in wh:ch three coins are | 8 | L3 | CO5
; tosSed\and condition to get random “fianable is gettmg head
o 3 ~
¢ Module 2 :
Q.3 | a. | Define Amplitude modufatmn Derive an expreSSmH for Amphtude 8 |L2|CO1
Modulation in (ime dammn\w rith neCessary waveforms.
b. | A standard AM broadeast station is allowed to transmit modulatmg 5 | L3 | CO1
frequencies upto S kHz If the AM station'js “transmifting on a-frequency of
980 kiz, compute ‘the maximum and minimum upper and lowér side bands
and the total bandmdth occupied by, the-AM station.
c¢. | Outline the block diagram of FDM transmztter LISt the apphcatlons of| 7 L2 | CO1
FDM .
’”.:1\
Q.4 | a. | Deyelop a code to generatt; if,&mphtude Modulation Waveforms and display | 8 | L3 | CO1
Aits spectrum, s
b “Apply the comeptof S0 bands 0 explamDSB and SSB, draw the relevant | 5 | L2 | CO1
78 waveforms. o
¢. | Explam with d1agrams the Workmg pl’lIlClp]t‘. of Lattice-type balanced | 7 | L2 | CO1
modulator AU &
T Mudulc 3
Q.5 | a. | Kdentify a method used 10" convert .2 Phase Modulated (PM) signal mto a | 6 | L2 | CO3
Frequency—Modulated (FM);Slgnal
b. | The input to an FM récéives has S/N of 2.8. The modulating frequency is | 6 | L3 | CO2
1.5 kHz. The maximuin permitted deviation is 4 kHz. Determine
)] The ﬁequency deviation caused by the noise and
(i) The 'nnproved ouftput S/N
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o,
¢. | Interpret with a neat circuit diagram, the working prmmple ofi“ﬁequency 8 | L2 | CO2
modulation of a crystal oscillator W1th a Voltage V 1_&1913 Capacitor
(VVC). NN
OR e
Q.6 | a. | Define Modulation. Identify any five dlfferences between Frequency | 6 | 12 { CO2
Modulation and Amplitnde Modulation. ¢ \‘Q" >
b. | Why Pre-emphasis and de-amphasis are requxxecﬁ Explain how theyﬁare 6 | L2 | CO2
implemented? o /(; )}
¢. | Draw the block diagram of a super hei’erodyne receiver and explam fhe 8 |L2|CO2
function of each. A .
'~' ! S 3
“Modille — 4 A
Q.7 | a. | State and prove sampling theorém. Write a program forsampling and [ 10 | L3 | CO3
recomstruction of low pass 31gnals and display the signals and its spectrum.
b. | Infer the working of TDM system with a neat block dlagram 5 | L2 ] CO3
¢. | Explain briefly the block diagram of PPM genera‘t_\on 5 | L2|CO3
1 >
' OR <z
Q8 |a. | Identify and explam the basic elements\‘o‘ﬁ}a PCM system with neat |10 | L3 | CO3
diagrams. - - L
. For the data' stream [0 1 1 010 0 1],
i waveforms :
Y Unipolar NRZ
! (ii)- Polar NRZ
. (iii)  Unipolar RZ
| (iv) Bipolar RZ
| (v)  Manchestor code "
b. | Infer the advantages of-digital signals over anaiogsxgnals o 5 | L2 [ CO3
c. J Explain briefly the m}dtread and midrise Quanuzers with releva&t figures. 5 |L2|CO3
f . b 4 \\ )
Module ~—‘S ok
Q.9 |a. i What is Intersymboi Interference (ISI)? ‘With a neat block dlagram outline | 8 | L2 | CO4
the baseband binary data transmassmn system. and: wnte the necessary
| equatmns‘? 3
b. i Define'SNR. Summarize the dlfterent types of external and mternalnoise. | 7 | L2 | CO4
¢. ! Illustrate the concept of Noise in cascaded stages with a diagram. Write | 5§ | L2 | CO4
| Friis formula and mentmn Jits terms. AN
Q.10 | a. | | i What is Bascband dlgltal transm]ssmn‘? Explam the following concepts | 8 | L2 | CO4
bneﬂy .
. (i) Nyquist criterion for distbrﬁdnless transmission.
. (i) Baseband M-ary PAM trafismission.
b. | Define Noise. Classify the different types of semiconductor noise. 7-|L2 | CO4
¢. . What is Noise Factor and Noise Figure? An RF amplifier has an S/N ratio | 5 | L2 | CO4
| | of 8 at the input and-an S/N ratio of 6 at the output. Calculate the Noise
| factor and Noise ﬁgure
i
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USN z\\ BEC403

/\
Fourth Semester B.E./B.Tech. Degree Exammg\tlon, June/July 2025
Control Systems/

Time: 3 hrs. /" Max. Marks: 100
Note: 1. Answer any FIVE full questwns, clzoo'&mg‘ONE Jfull guestion froi;feach module.
2. M : Marks , L: Bloom’s level, C; Course dutcomes. f:‘\ i
Module - 1 M|L| C
Q.1 | a. | Define control system with exarnplesq Compare closed loop and open loop | 06 | L1 | CO1
control systems. Q\\ asg,r «\“ \‘\\/ L2
oy . L3
b. | For the mechanical system sh@wn in Fig.Ql{b), writes the mechanical | 08 | L1 | CO1
network, equilibrium equatlens and obtam the clcctncai network based on 12
F-V analogy. & “‘\ﬁ p o L3
e A %
SV
e
SN -
P I’—‘? R
;&\Q;} /"/////////r(w( raraEyod
£y A &
éﬁ:‘;’t\«x Eié\éi (b) 5 SN
c. | The folcc—voitage analogy of a mechanical system, is:8hown in Fig.Ql(c). | 06 | L1 | CO1
- 5 ;\‘} / \ Y LZ
s L3
’M N %}% 1_ B e
= &
Q.2 |a. Explamﬁ%hﬁ,effect of feedback »E’ ﬁtrol systems o 06| L1 | COL
o A L2
£ ¢ iy : £ L3
b. FigW the forcewvoltageﬁanalogous electrleal network for the given| 06 | L1 | CO1
| miéchanical systemyshom in Fig.Q2 (b) L2
Ly
/ L3
7
4 : N
Vf ) " B r':‘/"' o \
N //)/<\j// peg :
S FigQu(b)
¢. | Derive the differential equatlon governing the mechanical rotational system | 08 | L1 | CO1
shown in Fig. Q2(c Diaw the eqmvaient voltage and current analogy L2
cireuits, 11} L3
XS}S i DL
T '
{g:ﬁ {j- 4 K}
AV E=yi
4 Figﬂb%ﬁ)
& L'of4
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Module — 2 {.{{?\f,‘?”
Q3 |a 10 | L1 | CO2
12
L3

b. | Determine the overall transfer fuﬁcﬁon using Mason’s gam@;mﬁla for the | 10 | L1 | CO2

signal flow graph shown in F1g QS(b) " L2
e~ L3
AT Fig. 99 Y N
VQ‘T» N 3 L 2+ \ \\
= ”fOR/ ) /\&)
Q.4 | a. | Find the tmnsfer functlon by reducing  the block’? cﬁagram shown in |10 | L1 | CO3

Fig.Q4{(a). ; . - N / Q L2
) ; c}“\): A 7, L3

b. | Find: ﬂle transfer ﬁmcﬂon\by usmg Masogwgam formula for the signal | 10 | L1 | CO2
ﬂow graph shown mflcr Q4b). s L2
¢ L3

= Fig.Q4(b)
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Module 3 L
| Q.5 | a. | For the system shown in Fig.Q5(a), find the (i) System type (Jl)\Statlc error | 08 | L1 | CO3
constants K, , Ky, K, (iii) the steady state error for an mputx(t) 3+ 21. 1.2
e O 13
s 5, Fels)
w2 SlsHdCs+D N
— j \;\;‘J
A
b. | Find the step response c(t) for the system descnbed by <377 1 05| Ll | CO3
Cs) _ L L2
R(s) s+4 , N V L3
Also find time constant, rise timé, q{lg‘fsetﬂmg time. Al 4
P 2o
S uR
¢. | Derive the equation Stead}f?gtﬁage ‘error of simple closed Joop system 07 | L1 | CO3
A L2
s, b
N | L3
£ OR
Q.6 |a. Given aunity feedback’system with 06 | L1 | CO3
& :
() = 200t s) L2
P (2rs)(4+s) B L3
(i) What{wt e type of system? N
(i) Fi tatlc error coefficients. ’%\i\ 7 A
(i) Find s?eady error if the input'is> r(t) 40 + 2t + 5t 7
7 {\\ :\“P ey
1 b. | Write the general block dlag‘gﬁ“rh ofthe followingzand €xplain : Ay |06 L1 | CO3
(i) PDtype of controlleﬁ?} (i) PItype of controller el L2
RS & L3
¢. | Derive the responSaaef an under damped seco}nc"i order systeny for unit step | 08 | L1 | CO3
input. \m«z’ N (; PN L2
A - L3
& Modiile'— 4 o
Q.7 | a. | Mention hmxtatmns of Routh’s cnterlon RN 04 | L1 | CO4
é‘w&x & ‘;f"/ L2
£ ‘\?\ 7 o 1.3
b. Dete e the range of K‘for wh1ch the system is stable such that a unity | 68 | L1 | CO4
f‘fmdback system has{ég\s) - && ig
£, 0 s(s+3)(s+7)
using RH criterion, ;ﬁlso find closed doop, poles more negative than — 1.
\ ‘«"Q\ g
e L
c. | Check the §tability of the gwen charactenstlc equation using Routh’s | 08 | L1 | CO4
method o 7 L2
s°+25° + 8s* + 125° +28§2“+165+16 0 L3
Lo hd _
OR
Q.8 | a. | Sketchthe complcte«R:?ot locus of system having 08 | L1 | CO4
: L2
G(s) H(s): i\;ﬁ—»ww_ !
b. | Sketch the co:}nplete Root locus of sys;tem having 12 | L1 | CO4
K L2
G(s =
(s) ) s(s+1)(s +2)(s + 3_5 L3
5 :
£ 3! of4
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Module — 5 Auﬁﬁb“
Q.9 Draw.the Bode plot for the open loop transfer function of:a %%em is 10 | L1 | CO5
i) = - K0+ 0291 0.0256) {/f’;\}? L2
5° (1+0.0015)(1 + 0.005s) o L3
Determine that the system is conditionally stable}“%;lcf the range of K for
which the system is stable. ‘\\,/.,
a o i,
The transfer function of a system is ;5“\\\‘;\/ ‘%;3 10| L1 | CO5
K N \;«in &f:\% L2
G(s) H(s) = ————— 7. L3
s(s+2)(s+10) W :\}
Sketch the Nyquist plot and hen cé oa]culate the range of V&‘l}iﬁ? of K for
stability. R
7.7 OR e
Q.10 Obtain the state modelxof ‘the network shown m "E%zg Q10(a) assuming | 10 | L1 | CO5
Ri=Ra=10,C, /ng-—lF and L=1H. L2
RN L3
Fzg SUSTEPE o
ﬂf\i \\‘(; N
N N £
Obtain the state transmon matrm for the state émcadel whose A Iyatmi‘f}s 10 | L1 | CO5
given by N o ‘*q:f% L2
b L3

& 4 of4
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Time: 3 hrs.

BEC405A

Note: 1. Answer any FIVE full questmns, clwoswg ONE full question ﬁ-om each module.

2. M ; Marks , L: Bloomn slew.l C C’om;se outcontes.

; \ \ \*
o
Modﬁlel— 1 v M| L! C
s PN
Q.1 |a. | With neat architecture dlagram explain the featg;fes of 8051 | 8 |L2 |CO1
microcontroller. 4 ‘%;/} ) » -
e ,
b. | Explain 4 I/O ports cmcumy of 8051 with neat cucm‘rdlagtam 8 |L2 | CO1
7 ‘H‘* ; 5
¢. | Differentiate microprocessm and microcontroller,, 4 (L1 | CO1
A ‘ P
Y OR 4™
Q2 | a. | Interface tﬁeRAMZN of 8§ Kbytes Wlth stafﬁng address COO0H and ROMof | 8 |13 | CO1
32 Kbytes* & &
/% \ \; z/\i* ™ o
b. | With:neat diagram explain the 1n€erna1 memory stmoturefahd programming | 8 [ L2 | CO1
model of 8051 microcontroller.
&
¢. | Which are the criteria for choosmg a 1nlcrocontroﬁelf? 4 L1 | CO1
P \>‘ % | e
: A\\\O '\
0 oY
’{ﬂ”\"‘); ‘ E \‘\\,‘:Jy
ﬁ‘\\;’ Mpdulg— 2 o
N \ \,\ N o
Q3 |a 6 |L2 | CO2
b. 6 |L3 | CO2
i »Mox’fx A, @DPTR N
11 DJ’;L A & &
'111. RLC A. A
&/\E A :;' e . ﬁi‘-\sjp
“e:?] Write an assemblf language program to airdnge the given array of numbers | 8 | L3 | CO2
stored at startmé\\addless 30 H. (Assume array of 5, 8-bit numbers) in
ascending grder”} ¢ AN
I \x /*f:\‘k \’/{f
ey “OR
Q.4 |a. | Write an assembly level program to add the five consecutive 8 bit numbers | 8 | L3 | CO2
located in RAM locatlon\mth starting address 40 H. Store the 16 bit result
in 50 H (lower byte) andﬁ,l H(hlgher byte).
b. | Explain various addressmg modes 6f 8051 microcontrolier with example. 8 |L2 | CO2
“’i 3 f“
c. | What is stack?Explain the Worktng of PUSH and POP instructions. 4 |Lt | CO2
&
A% 1 of 3
N ;
=y
- {(/r‘
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Module -3
Q.5 | a. | Explain the timer mode 1 and mode 2 operation. p L2 | CO3
b. | With neat diagram list and analyse the b1t contents of TMOD and TCON 11 | CO3
registers. ~
'/\\\\}
c. Wnte an assembly language prog1am o generate a square wave \mﬂi\a\g ON L3 | CO3
Q.6 | a, | Write an 8051 C program“to transfer the messages“HELLO” serially at L3 | CO3
9QMbmﬂcmmem@ﬁU%8$ﬁdMalsmthQQ/
\/ ““““““ J
b. | Write an 8051 (}program to receive bytes of data serially and put them in L3 | CO3
port PO and P2 Sef the baud rate at 9600f8\b1t data and 1 stop bit. Use
Timer 1 foxo baudTate generation. ey
¢. | List dud expjaln working of pins of RS 932 DB -9 comlector L1 | CO3
& i~
L Module — 4 PN
A2 AN
Q.7 | a. | List out 8051 interruptpriority upon reset ﬁ:or\n\ hlghest to lowest with their L2 | CO4
vector address, what gre the uses ands functlon of six mtermpt/s of 8051,
£ . L9
b. | Write an assembfy/program to generéfewtwo square wave;-One of 5§ KHz L2 | CO4
frequency at” P1:3 and another aft \ﬁ;equency 25 KHz at P2.3. Assume
XTAL =22 MHz. N
‘;Z/‘/‘:‘\\‘- /\/ St ﬁ\\\ \\;
c. What I an interrupt? Compare mterrupt vs polling:-, ° L1 | CO4
<> - P (-}
o T
Q8 [a. Write an assembly piogram I which ‘10<bytes of data stored in RAM L3 | CO4
locations startmg f'rom 45 H are transferred serially. At the end of data
transfer the/vah_le of RO is dlsplayed on P1. Use timer 1 mod 2 (baud rate
9600). < \‘q& o SN
\\\ Y “\"‘)
b. | What are thé steps mvoived in‘executing interrupt. L2 | CO4
\\
c¢. | With neat diagram explam‘mt contents of interrupt priority (IP) register and Lz | CO4
interrupt enable (IE) reg15ter
&
- \

S 20f3
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Module -5
Q.9 [ a. | Bxplain the operation and pin description of LCDﬁ(li?sp]ai 6 |12 | CO5
\}/ .‘:u\ wt
b. | With neat diagram explain internal architecturé‘ SFADC 0804 chip. 8 |L2 | CO5
f\\' VC:
c. Wﬂ:h the help of diagrams explam the qu:kmg of DC motor rotatmn "lock 6 | L2 CO5
£ i
- N
Q.10 | a. | A switch is connected to pm D .»Wnte a C program to monitor the status of | 10 | L3 | CO5
switch (SW) and perform thq fgﬂowmg »
i IfSW =0, stepper motor moves clockwise A
. IfSW=1,the stepp\ér*motor moves counter cloékmse
b. | A door sensor 1s\connected to the Pl 1 pin and Biizzer is connected to P1.7. | 10 | L3 | CO5

Write 8051 CH pro gra%m to monitor the doorgsensor and when it opens, sound

hundredﬂz %

\,4,?
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