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Fourth Semester B.E./B.Tech. Degree Examiffii$ffi , D ec.202 4 I J an.2025
Electromagnetic Theory

3 hrs.

Note: 1. Answer nq, FIVE full questiotrs, choosing ONE fttll question from eoch module.

2. M : Morks , L: Bloom's lcvel , C: Coursc outcotnes.

Module - 1 "Wed
tP' M L C

Q.1 a. State anO er.plain Coulomb's law-'of force between two point charges

vector form. ,-" 'i ' "' ,', ,

,... iritillf,, ir rru ll "

1n 8 L1 co1

b. Oefure. Electric field intensity. Derive the expression for thb electric field
intensity at a point due to infinite line charges (Uniformly charged wire).

8 L2 co1

c. Two very small conducting spheres, each of mass I x l0-4 kg are

suspended at common point by very thin filaments of length 0.2m. A chargesuspended at common point by very thin filaments of length 0.2m. A charge

Q Coulomb is placed on each sphere. The electric force of repulsion

separates the spheres and an-equilibrium is reached-when the suspending

filaments make an angle of 10". Assuming e, : I , g : 9.8N/kg and

negligible'mass for the filaments, find Q.

4 L3 co1

OR

Q.2 a, Define Point charge and using Coulomb's
electric field intensity due to a point charge.

Law, dqgiye' expression for 8 L2 co1

b. , -2,7) and a charge Q2 : 60nc be

findr,diiection of the electric field.

8 L3 co1

c. Two point
apart.
of the two 

1

4 L3 co1

Module - 2

Q.3 a. State and prove Gauss Divergence theorem or divergence theorem. 8 L2 co2

A p-rnt charge , Q : 30nc is located at the origin in Cartesian coordinates.

Find the electric flux density and electric field intensity at (1, 3, -4)m.
8 L3 c02

c. Derive an e(uation for equation of Oontinuity (continuity of current). 4 L3 co2

OR

Q.4 a. State and prove Gauss laW. 8 L2 co2

b. Given that the potential freld is Y :2x'y - 52. Find the potential , electric
field intensity and volume charge density at point P(-4,3,6).

8 L3 co2

c. State Gauss law in point form. Hence derive Maxwell's first equation- 4 L3 co2
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Module - 3

Q.s L. Starting from gauss law, derive Poisson's and Laplace equation. Hence

define Laplace equation in all three coordinate systems.

4 L2 co3

b. State and prove Stoke's theorem. 8 L2 co3

c. Find the potential and volume charge density at P(0.5

space. Civen the potential lleld as under.
i) Y:2x2-f -z2volt ii) V..=6r$zvolt.

1.5 , 1)m iii'fted
"" :". "'

8 L3 co3

,oR
Q.6 a. Statc aud provc Biot - Savart's law. 4 L1 co3

b. Statc and provc Ampere's circuital law. 8 LI co3

c. The rnagnetic field intensity is given in a certain region of space as :

- /u +?.r\ )H=l: 16r+:6, A/m. , **,,,\ z" )' z\ z' )' z

i) Fin{ V*uE ii) Find i '

iii) U'seiiil'|J to find total current passing through the surface , Z : 4 ,

1 < x< z,', 3 <y< 5 in,t . U,,,,1.1::,.rto".

8 L3 co3

Module - 4

Q.7 a. Define current element., Derive an equation foi'r force on a differential
current element in a magnetic field.

8 L2 co4

b. I L3 co4

c. Calculate the force on a stra

5A in the Z * direction whe

Tcsla. ( ai and ay are unit r )
d qry"' $

4 L3 co4

.ffi

OR "l,rrttrr,,"'"""''

Q.8 Derive ndary condition for
i)r :nt of magnetic field.

of magnetic field.ii) No

8 L2 co4

b. A conductor 4m long lies along the Y * axis with a current of 10A in the

a! direction. Find the force on the conductor if the field in the region is

6 : 0.05 ai tesla. ' ,i '

8 L3 co4

c. Find the magnetic field intensity inside a magnetic material for following
conditions :tvt,: 100.q./m and p= 1.5 x 10-s FVm

B : 200pT , X; (Magnetic susceptibility: 15).

4 L3 co4

t: i .:*''
.;\,.
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Module - 5

Q.e t, Derive Integral and point form of Faraday's law. ; Jtr,u { 8 L2 cos

b. re. Calculatc D , B and fr. 8 L3 co5

c.

meridian. Two brushes make contaclwithrthe disc at diametrically opposite
Doints on the edse. If horizontal component of earth's field is 0.02 mT. findpoints on the edge. If horizontal component of earth's field is 0.02 mT, find
the induced e.m.f belween brushes.

4 L3 co5

d*ru ,;*'oR
Q.10 a. State and derive Polnting's theorem for uniform plan-e waves. 8 L2 cos

b. Derive general wave equation in electric and magnetic fields. 8 L2 cos

c. For silver, the conductivity is o : 3.0 x 10! s/m. At what frequency will
depth cf penetratibn be lmm? ,

4 L3 co5

d,ir
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Time: 3 hrs. Max. Marks: 100

Note: l. Answer any FIW full questions, choosing Ol/E futl question from each module.

2. M : Mnrks , L: Bloom's level , C: Course outconres.
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ation, D ec.2024 / J an.2025Fourth Semester B.E./B.Tech. Degree Examination, Dec.202

Principles of Gommunication SystemsPrinciples of Gommunica

Mod*itle$ 1 M L C

Q.1 L. Define probability. Illustrate the relationship between sample space, events

and probability.
06 L1 co1

b. Ortlin. .undom processes and illustrate an ensemble of sample function
with a neat diagram.

06 L2 col

c. Sl-* thrt ii, Crr*iin pro"..t x(t)is applied to a stable lirtear filter. then

the random process y(t) developed at the output of the filter is also

Gaussian.

08 L3 co2

OR

Q.2 a. Whrt it ."rd,tfg+e$"UabilitY? Prove

PG/A) : F.L{D)' P(B) / P(A)
that: :.,. 06 LI co1

b. Define mean, correlation and covariance function. 06 L2 co2
c. O"r"lop a program to generate the probability density function of Gaussian

distribution function.

08 L3 co2

Module - 2 ii...s::,:,:,

Q.3 L, An antenna has an 40 0 an unmodulated AM signal produces

a current of 4,8 A. The modulation is 90

06 L1 co1

b. Erpl",, *,th neat diagrams amplitude demodulation
detector.

using the diode 07 L1 co1

c. Explain a generalibl6ck diagram of an FDM system 07 L2 co2
oR,.'

Q.4 L. Irt".p..t the concept of modulation index and percentage of modulation

wrile the necessary equations.

06 L1 co1

b. Explain high level collector,modulation with neat block diagram. 07 L2 col
c. @working

modulator.

principle of lattice type balanced 07 L2 co2

:r"'i*r, i' Module - 3

Q.s A, T6mparc ,nd contia*I$M and AM. 06 L1 co1
b. Explain with diagrams the working principle

usins voltage controlled oscillator.
of frequency modulation 07 L2 co2

c. Explain general block diagram of a super heterodyne receiver. 07 L2 co2
oB

Q.6 a. The input to
frequency is

an FM
1.5 KHz.

@-havrng an SA{ of 2.8. The modulating
The'maximum permitted deviation is 4 KHz. What
'&eviation caused by the noise (ii) The improvedare (i) The

output SA'{.

06 L2 c02

b. Define PLL. Explain the basic block diagram of a PLL. 07 LI co2
c. Exolain JFET mixer. 07 L2 co2



Module - 4

o.7 a. What are the advantages of digital signal over analog sigr.,rals? 04 LI col
b. Explain with basic elements of a PCM system with neatnrdidirrams. 08 L2 col
c. For the data stream 0 I 1 0

waveforms
i) Unipolar NRZ ii) Polar NRZ

0 0 I draw the following line code

iii) Unipolar RZ iv) Manchestor code

I 08 L3 co2

OR ..irrir.,,,!lrll"rrliirlr'''

o.8 L. State and prove Sampling theorem. ,. l!i::rr'.j 04 L1 co1
b. What is multiplexing and why is it required in communication? Explain the

workins of TDM with a neat block diagram.
08 L2 col

c. Explain the generation
waveforms.

PPM with a relevant anddiagramsof block 08 L2 co2

l''Module - 5

Q.e a, binary dataDefine Intersymbol interferen&16 (ISD outline basebai'id

transmission system with iital,block diagram and eqpatioiis.
08 L2 col

b. Develop a code to genelate RZ pulse. *W 04 L3 co2
c. De.fine signal to noise ratio.

noNe.
Explain different types of external and internal 08 L2 col

OR ,,,,, 

'lt :,'"

Q.10 L. Explain the following concept briefly:
i) Nyquist criterion for distributors transmission
ii) Baseband M-ary PAM transmission

08 L1 co2

b. Deve loiiib*o de to generate Rais ed: Gosine pulse. 04 L2 c()2
c. Illustrate the concept of noise in cascaded stages with a diagram. Write

Friis formula and mention its terms.

08 L2 c03

BEC4O2
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Max. Marks: 100

Fourth Semester B.E.iB.Tech. Degree Examination, Dec.2024l Jan.2025

Gontrol Systems

Time: 3 hrs.

Note: l. Answer uny FIVE fnll questiotrs, choosittg ONE lirll question from each module.

2. M : NIarks , L: Bloom's level , (': Course outconres"

Module * 1 M L C

Q.1 a. Conrparc opcn loop ancl closed loop contt'ol system with practical example' 06 L2 col

b.
For the system shorvn in Fig.Qi(b). Fincl tire transf'cr fbnction C(s) =

o, (s)

T(s)

considcr Jr : 1 kg-', Kr : 1 Nr.n/rad. t(r : 1 Ntn/rad, Br : 1 Nm/rad/sec,

B: : 1 Nnr/rad/scc.

06 L2 col

c. D,-r*, tlr. ,"..l",n liork tbr lhe systern sholvn in Fig.Ql(c). Write the

cquations of perfonnance ancl drarv its analogot-ts circr-rit based one force

vrrltrgc analogy.

Fig.Ql(c)

08 L2 co1

OR

Q.2 a. Th".i'.nit shown iii t-ig.QZta) is called leacl-lag flltcr. Find the transl'cr

V. (s)
tunctlon wlrcnRr : 100 Q, R: : 200 KQ, C1 : I ptF and C3 : 0' 1 pF'

!-' (s)

Fig.Q2(a)

ua{t)

10 L3 co1

GBG$ $GHEME
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b. What are the variables and elements of translational
^'o',t'l'*

on F-V and F-I

Fie.Q2(b)

10 L2 c02

(odule - 2

Q.3 a. Givc any sir block diaglatn reduct ion rules to flnd the transfer function o{

thc systern.

04 L1 co2

b. For tl-ie system rcpresentcd the given Fig.Q3(b). cleterminc transfer

frrnction C(s)iR(s).

Irie.Q3(b)

06 L2 col

c. Find the overall transfer iunction of the system tvhosc signal f'low graph

shown iri Fig.Q3(c).
*|:l 

r, -r1 I

ars)

612

10 L2 c02

OR

Q.4 A. lnterpret thc transf-cr function by converting the block diagrar-t-t into signal
flow graph.

Fie.O4(a)

10 L2 co2

* i-\3

Fie.Q3(c)
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b. Obtain the transfer function for the block diagram shown in Fig.Qatb)
using block diagram reduction technique.

Ru)

Fig.Qa(b)

10 L2 c02

Moclule * 3

Q.s a. Mok. .rt" of the ."tpoltt. curve oi2nd order under-darnpcd svstcm to deflne

and derive thc expression fbr (i) pcak time (ii) pcak overshoot
10 L2 c03

b.
Find K,,, K,, and K fbr a system having Glsi: ++I--c '/ s(s'"t 7sr-l2s)
evaluate the steady state error, when thc I/P r(t) is given by:
(i) r(t): 5u(t) (ii) r(t) :2t u(t) (iii) r(t) :4t'u(t)

. Also,
10 L2 c03

OR

Q.6 a. Dcrive an expression for thc uncler ciarr-rped response ol a second older

feedback control system fbr step input.

10 L2 co2

b. 06 L2 c02

c. fbr 2"'l ordcr control system with
lu1'lpropriatc cquatious.

04 L2 c02

Module * 4

Q.7 a. systcrn is uircn by

will causc sustained

08 L2 c()3

b. Sketch the root locus plot for a ncgative fcedback cclntrol systctn whosc

opcn loop translbr firnction is given by G(s)H(s) =
K

s(s+1Xs+2)(s+3)

For all valucs of K rangirrg fi-on'r 0 to a. Fir-rd thc valuc of K fbl closed loop

stability.

l2 L3 c03

OR

Q.8 a. F-- tt* .haiactcristic cquations given below, dctcrntine number of roots

rvith positive rcal part:

i) st'+st +3sa +2sr+5sr+3s +'1:0
ii) st + s' + 4s6 + 3s5 + 14sa + 1 1sr + 20s2 + 9s -t 9 : 0

10 L2 c04

Explain the static error constant and derive the expressions"



Show that the part of root locus of a system witl.r

circle having center (-3, 0) and radius at .vE.

GrslHls,-K(s*3)
s(s + 2)

Module - 5

Construct thc bodc plot for tlic

Detennine GM and pM, cr)pc, cr),r..

G(s) =
s(s+2)(s+20),': -.. :

'lt

Obtain the

I_^]l i-I l-I

L.ll I r

state transmition
I -t).sl[x,l t

n ]1,,_l.L

matrix,for tl

A.5l ..'"',,.,,.';.')
Iu

0J
., :r,.,,.

: lbllorvins.yrr",r'

(s+l)(s+2)(s+3) . Assurne t0* : 1.253 rad/sec.

n-roclel o1- clcctr.ic"
I \/.11\ .c (.r-r.r r,..,-:..1-r^-.choosing V1(t) anrl V2(t) as state variablcs.

Fig.Q10(b)

cos

'.':tit..'F'* * x

:l ll

r'li. -i:::'r ';

,i'

Using Nyqrit
control systcm whosc opcn loop transfel functio, i; g;;;Jy
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Max. Marks: 100

Fourth Semester B.E./B.Tech. Degree Examiriation, D ec.2024 I J an.2025

Microcontrollers
Time: 3 hrs.

I'ote: l. Ansv,er ttn.r FIVE.fitll questiotrs, c'hoosittg ON'E.fttll questiotr.frttm ench rnotlule.

2. ,NI : illurks, L: Blttottt's level , C: Course oulcomes-

Motlule * I M L C

o.1 a. ffieen Microprocessor and Microcq4lrqllg! 04 L2 co1
b. With I'unction of each pin, explain thc pin layor-rt of 805 i Micr919n11o!!91 10 L2 co1
c. Surrnrarizc thc intcrtial RAM coufiguration of [1051 06 L2 co1

OR
o.2 a. DilTcrentiate betrvccn CISC and RISCI proccssor arcliitectr-rrcs 04 L2 col

b. Witli a neat architcctltre, e xplain the :rrchitecltq!"rgf9!91!!l l 08 L2 col
c. l"t*ffutrollcr to 16K bytes of EPROM a1d 8K bi'tcs of

RAM. Explain with neat sketch.

08 L3 co1

Module - 2

Q.3 a, U,nui is an acldrcssing modc'/ Explain 4 dill-ercnt addressing modes of 8051

with exarnplcs.

08 L2 c02

b. lilustratc rvith a ncat rliagrartt diflcrcnt rangcs ofjtqp :llqt,11.l,o,.rt. 06 L2 c02
c. Write an ALP to convert a packed BCD nun-rbcr iuto tr.vo ASCII numbors'

Storc the rcsult in R5 and R6 respectively.

06 L2 co2

OR

Q.4 a. Definc asscmbler clirectives. Ilxplain the same *it["i,rpltt. 08 L2 c02
b. List and cxplain L:it lo,el logical instrLtctions in 8051 06 L2 co2
c. D.".I"par, tticmbly lartguagc progl'amto su'ap thc contcnts o1'R3 and R4

rcgistcrs in BANKO trsing difl'erent t.nethods"

06 L2 coz

Module - 3

o.s a. t"pt"i, tl* bit r.-rt. t of TCON and TVQ! ,'9gtsjgt. 06 L2 c03
b. D*"l"p ;i" ALP to scne rate a sc1lrtrrc wavc of frequency I

Lrsing Tirler 0 in nltldc 2. Sl.rorv thc dclay calculatiotr'

lieclLrctrcy - 22 MIlt.

kHz on Pin P I .2

Assumc XTAL
06 L3 c03

c. r@
DB-9 pin colltcctor.

communication Lrsing 8051 N4 icrocontrollcr rvith 08 L2 co3

OR

o.6 a. Explain the bit pattcrll o1'SCON registcr witl-r cliagrarn' 04 L2 c03
b. D"r.l.p r, p-b*rn t" transl-cr lcttcr "A" serially at 9600 baud

rate, 8 bit data, I stop bit, do this continr-rously.

08 L3 co3

c. I1-pl*-i M"d. ,-ufototi.r* nl tirtrcrs and cxplain stcps involr'cd in

programrning timcr in Moc'l 2, rvith ncccssary diagram'

08 L2 c03

Module - 4

o.7 a. 08 L2 co4
b. l*rrt.,* itt.rrupt vcctor tablc of 805 i Vfqggqntlglllt' 06 L2 co4

06 L2 co4
c. [-r rpIain progran-rIr in g o f T imcr interrupts'

GE]G$ $GH,EME
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OR

o.8 1. List the steps involved in execr:tirtg an interrupl 04 L2 co4
b. Write an ALP program using interrupts to generate a Squal'e wave on poft

pin P1.2 of 10 kHz using timer 0 in mode 2,XT4:2!41
08 L3 co4

c. Explain the
interrupts.

steps involved in 'rlpf O gf amml4grrrl::::'rSeI 1[

.ta,,a:

communlcatlon 08 L2 c04

N,lodule - 5

Q.e a. With a ncat diagratn, u,rite an'Cl'langttaqe proel'anl to intcrlhcc DAC to
8051 Microcontrollcr to ucncratc staircase wavctbrm lvith 20 stcps.

10 L3 co5

b. Explain the interfacrng of DC motor using C progratnming. 10 L3 cos

OR

Q.10 a. With ncat diagram, writc an C language program to

to 805 I Microcontroller.
stepper motor 10 L3 cos

b. Write a C program to display
display to 8051 Microcontrollcr.

'HELLO WORLD' bv intcrfacrng LCD 10 L3 co5

. i *i.!:;"i:,,lrr,'

r.,,,,,,,,ll1i71:11
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Fourth Semester B.E./B.Tech. Degree Exam tion, Dec.?024IJan.2025
Biology for Enginebrs

Time: 3 hrs. ,,,,,,, ,,-- 

tl' 
,.,,\{,px.Marks: 100

Note: 1. Answer any FIW full questions, chi'o:sing ONE full questionfrn*w,,*ach modula
2. M : Marks, L: Bloom's level, $: Course outcomes.

Module - I M L C

Q.1 /. Define cell.
diagram.

Explain the structure'' and function of plant cell with neat 08 L2 co1

b. Define Stem Cell. Discuss the types and application of stem ce lls. 06 L2 col

c. Describe the properties and functions of hormones. 06 L2 co1

OR

Q,2 a. Discuss the properties and functions of nucleic acids in cellular processes. 07 L2 co1

b. Discuss the properties and functions of enzymes. 07 L2 col

c. Discuss the properties of vitamins and its supplies. 06 L2 col

Module - 2

Q.3 A,/ Apply the knowledge
applicat ions.

of nucleic acid in DNA finger pnnting, in forensic 08 L3 co1

V.{ Discuss whey protein and plant based protein as protein based food. 06 L2 co1

,e1 Write a nots,:ollPLA as bioplastic, 06 LI co1

,,,,,i,1,1i,., 
,:, 0R .,il

Q.4 a, Apply your knowledge of lipids
biodiesel from lipids.

and outline the process of obtaining 07 L3 col

b. Define vaccine. Discuss the mechanism of RNA vaccine for COVID-19. 07 L2 co1

c. Write a note on enzyme based biosensors. 06 LI co1

Module - 3

Q.s ,6. Compare human brain with computer's CPU. 07 L3 c02

J6. Explain lungs as a purification system. 07 L2 co2

d Write a note on dialysis systems of kidney. 06 LI co2

OR
,,.. I.'.,',..,'.,,' I of2

GBG$$Q}Hffi
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Q.6 a, Illustrate the engineering solutions available for Parkinson's disease. 07 L3 co2

b. Explain heart as a pumping system. 07 L2 co2

c. Write a note on optical correction and materials used for lens. 06 L1 c02

Module - 4

Q.7 a, Illustrate the HBOCs and PFCs as human substituents. 07 L3 c03

b. Explain how the structurc of shark skin reduces
properties have been applied to improve swim suit.

drag and how these 07 L2 c03

c. Explain the term GPS and aircrafts technology as bio inspired by bird fly. 06 L2 co3

OR
Q.8 w Compare the uses of ultrasonography and sonars. 07 L3 co3

rW Discuss the king fislrer beak shaped bullet train to the reduction of noise
and improve the stability.

06 L2 co3

,C/ Explain the term superhydrophobic and self-cleaning 1n lotus leaf effect. 07 L2 co3

Module - 5

Q.e ,{ Explain bioimaging
diagnosis.

and artificial intelligencc tec ique in disef,fg

..

08 L2 co4

V Explain the working
fbod industry.

principles of electricalrtongue

' 
'"'""1't' 

"'

and electrical nnse

.

1n 06 L2 co4

Cr Write a note on bioengineering of Muscular dystrophy and oseteoporosis. 06 L1 c04

OR
Q.10 A, Explain the process of biomining via microbial surface adsorption. 07 L2 co4

b. and its role in bio-computing. 06 L2 co4

c. Write a note on self healing bio-concrete and bio-mineralization processes. 07 L1 co4
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