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This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.

Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b as sub questions.

(25 Marks)
l.a)  What is DBMS? What are the advantages of DBMS? [2]
b)  Explain generalization, specialization and aggregation in E-R Model. [3]
¢)  Define the terms prlmary key constrains and foreign key and check constraints.  [2]
d) -""""Da.p[aln the following Operators i in SQL with t.xamp]es i) SOME" 11) NOT IN. ~[3)
e) /. What is normalization? What dre the conditionis required for 4 relation to be iii INF
2NF? [2]
f)  Explain what are the problems caused by redundancy. [3]
g)  What is locking Protocol? [2]
h)  Explain the ACID Properties of transaction with examples. (3]
i) ~ What is Indexing and Hashing? [2]
J) . Explain what are the differences. betWeen tree based and Hash based ifidexes.  .[3]/7
s £ CRaslad Mg R l’A_IzT . B i Eivai -
(50 Marks)
2.a)  Develop an E-R Diagram for Banking enterprise system.
b)  Explain the functions of Database Administrator. [5+5]
OR
3.a) _ Compare between super key, Candidate key, Pri imary-Key for a relation with examples.-.
b)" _/Coiistruct an ER~Di'ﬁyam for a ht}S[‘Jllal with a set of patients and et of medical’ doctors,
io-Associated with-each ‘patient a‘ log of the various tests-and examinations‘conducted. [5+5j
4.a)  Explain the fundamental operations in relational algebra with examples.
b)  Explain various Domain constraints in SQL with examples. [5+5]
OR
5.a) Let R =(ABC) and_ S=(DEF) let I(R) and s(S) both relations on schema Rand S.
-"""_’:j]"ormulale an cXplesmon in the Tuple IletIOI'Idl calculuq that is cquwalml to G’IC]'I of thc
o fellowing. 7 7 F L Nad T A -
D) [1a@® 11) 0,, 19(r) 111) rXs 1v) HA F( oc= D(rXs))
b)  Explain various DML functions in SQL with examples. [5+5]




6.a) When is a decomposition said to be dependency preserving? Why this property Useful?
Explain.
b) Determine the closer of the following set of functional dependencies for a relation
scheme. R(A,B,C,D,E,F,G,H),
#FELABC, BD—)EI AD>G; A—) H}
st the canclu:late keys of R. " 4

551

................................. Fomanes

OR

7.a)  Suppose that we decompose the schema R = (4, B, C, D, E) into R; (4, B, C) and
Ry (4, D, E). Determine that this decomposition is a lossless-join decomposition or
dependency preserving if the following set F of functional dependencies holds:

A—»BC CD—»EB—»DE—>A

ith-example. What-is the difference
._ ; E [5+5]

8.a) Explam the Time Stamp - Based Concurrency Control protocol. How is it used to ensure
serializability?
b)  Explain the Check point log based recovery scheme for recovering the data base. [5+5]
OR
9.a) Explarn mult1ple gr dnularlty of !ockmg, protocol wnth example.

10. a) Explam about Valrdatlon Based Protocol

b) Explain the Insertion and deletion Operations in B+ trees with example. [5+5]
OR
1l.a) Explain Deletion and insertion operations in ISAM with example.
b) Explam how does it handles insert and delete operatrons Extendable hashmg’) [5+5]
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b as sub questlons

Eissatss St Gaiiie Wasad? Eviis: Disaa? Ei (25 Marks)‘ .....
1.a) Clas51fy the following as open or closed loop system with valid reasons (1) An electrical
On-Off switch, (ii) Room air-conditioner. [2]
b)  Why do you need a feedback controller? Justify your answer with an example.  [3]
c)  What are the effects of integral control action? [2]
d) Find the peak OVClShOOt for unit step res.ponse of the system descrlbed by closed loop),_,,,.,
............ 64 Lo <.= _.f fuo L
b3 ansfer func’tlon G(S) ....... 5% +16s +64 Mot i [31.'I ......... i
e)  Outline the Bode plot for a Proportional Integral controller [2]
f)  Compare between absolute stability, conditional stability and relative stability.  [3]
g)  Draw the polar plot for G(s) H(s) = 1:? . [2]
s

What is.a Phase Lag compensator and why is it used? ... 4
What ale the advantages of State varlable model of’ dynan‘nc sybteme’ 4 b

response‘? [3]
PART -B
(50 Marks)

o 2. Determme the transfer funct1on for the block d1agram shown in F1gure 1 [10]

+
I
Q
|+
3 (2).‘
'
!

OR




i

Distinguish between Open loop control system and closed loop control system.
A two phase AC servo motor has the following parameters:
Starting torque = 0. 166 N-m

Inertia = 1x10kg- -m*
bupp[y voltage =115 AL s Lo
No load angular velocity = 304 radfsee-.__ ; / ; / A
Assuming torque — speed curve to be linear and zero viscous frlctlon derlve the transfer

function. [4+6]

The open loop transfer function of an unity feedback control system is given as

the unlty step response be reduced from 80% to 25% [10]
OR

Determine the damping ratio and natural frequency of the system if the derivative

feedback is absent (Ky=0) in the closed loop system shown in Figure 2. What is the

steady state error resulting from unit ramp input‘7

.................. 5 + 5], ....,_--""

Figure: 2

G~ Kist1) e
P+ Bs’ + 55+
umty ‘Feedback.

Bt

OR
Sketch the root locus of the unity feedback system having G(s) = %for positive
+2s

Values of K. Sketch the new 1oot locus when a simple pole at s ——5 is added to the

lor,us of the systun




........

................

8. Investigate closed loop stability of a system having G(s)H(s) = K((H:)) using Nyquist
s(s—
criterion. Determine the limiting value of ‘K’ for stability. [10]
..... OR
Demgn a lead c.ompenbator for lhe <;),f:-}’cc.m wit

phase margin, ¢,, =30°. [10]

h) Zero State response
¢) Total response. "™

[1 4} H x(0)=1
A= , B= , u=1and
-2 -5 1 x,(0)=0

OR
- ‘» - , O’l
A=0 0 1
-2 -5 -4
---00000---
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each questlon carries 10 marks and may have a, b, ¢ as sub questlons

Obtain the expression for gyroscopic couple. [2]

Explain the D’ Alembert’s principle. [3]
Discuss the different types of friction. [2]
Discuss the different types of brakes with their applications. [3]

Explam the turmng moment dlagram of fou1 stroke eyele internal COl‘I‘lbIJbt[OI'I engine.

leam the express.lou for speed of}j pol fex goven nor.: . [3F..
What is the necessity of balancing? [2]
h)  Explain with neat sketch the balancing of reciprocating masses. [3]
i)  Discuss the types of free vibrations. [2]
j)  Discuss the Raleigh’s method. [3]
""" PART B ; /
; . ) ' A (Marks 50)“
il I a Four bar mechamsm shown in F| gme 1, torque T3 and T4 have’ magmtude of

3000 Nm and 2000 Nm respectively. The link lengths are AD = 800 mm, AB = 300 mm,
BC =700 mm, CD = 400 mm. For the static equilibrium of the mechanism determine the

mean torque line in mm? are : + 160, — 172, + 168, — 191 + 197, — 162 The speed is to be
kept within £ 1% of the mean speed of the engine. Calculate the necessary moment of
inertia of the flywheel. Determine the suitable dimensions of a rectang,ular ﬂywheel rim if
the breadth is twice its thickness. The density of the cast iron is 7250 kg/m® and its hoop
stress is 6 MPa. Assume that the rim conmbutes 92% of the ﬂywheel L[fu,l [10]

(25 mal‘ks)

..........

..........

required torque T2 on link AB. [10]
8
_ ’F\f?)
J_" fr g
o7 ¢Unknum'ﬂ”'-—§
—’—‘IJ = ¥pii®
A !r
Figure: 1
o N OR . :
,,,,, 33, A muftl eylmder en;,me 15 to run at P 5pccd of 600 r. p m On dmwuw Llu. liumng, momeni" :
i d:af.,l am’10 a scale-of 1 .mm = 250-N-m-and 1 mni-= 3% the areas: ahove and below-the-.~



I3 Yoy gy LI

Four masses A, B, C and D revolve at equal radii and are equally spaced along the shaft.
The mass B is 6 kg and radii of masses C and D make 90° and 240° with respect to mass
B. Determine the magnitude of the masses A,C and D and the angular position mass A
SO that system may be completely balanced [10]

------- _ . (OR y [

dlameter The C.G. of the disc is dlsplaced 3 mm. from the geometrlc centre. The
damping at the centre of the disc-shaft is 49 N-sec/m. If the shaft rotates at 760 r.p.m.
Find the maximum dynamic force on the shaft also find the power required to drive the
shaft at th1s speed [10]

and- a speed of 3000+ p . clockwrse when !ookmg, tmm stern. Delermme the gyroscnpm" """
couple and its effect upon the ship: a) when the ship is steering to the left on a curve of
100 m radius at a speed of 36 km/h. b) when the ship is pitching in a simple harmonic
motion, the bow falling with its maximum velocity. The period of pitching is 40 seconds
and the total angular displacement between the two extreme positions of pitching is
]2 cle;,rces

A.car movmg onA. leve] road ata '.-.pu,d 50 km/h Iw.s a wheel base 2. Bmeues distance.of...-
C.G. from ground level 600 mm, and the distance of C.G. from rear wheels 1.2metres.
Find the distance travelled by the car before coming to rest when brakes are applied, a) to
the rear wheels, b) to the front wheels, and ¢) to all the four wheels. The coefficient of
friction between the tyres and the road may be taken as 0.6. [10]

-

Acsinglé plate cluteh, éffective on botlysides, is required.fo transmit 25, kW at 3000 r.p: m
DLleimmL the outu a L], inner radii o'l [llLthﬂdl surface rF the eoetf‘uult of fri u,uon :s__
0. 255, “the ratio of radii is 1.25 and the maximum pressure is not to exceed 0.1 N/mm?2.
Also determine the axial thrust to be provided by springs. Assume the theory of uniform
wear. [10]

OR
The cranks and connecting rods of a 4-cylinder in-line engine running at 1800 r.p.m. are
60.mm and 240 mm each lespectwcty‘ and the cylinders-are spaced 150, mm apart. Iflhe- ----
c.ylmdeis are numbered T:to 4 in sequence from one.end; the cranks appear at inter valsof
90° ifi"dn end view in the order [74=2:3: The lee||)[*0calu15 mass corresponding to ‘each
cylinder is 1.5 kg. Determine: a) Unbalanced primary and secondary forces and
b) Unbalanced primary and secondary couples with reference to central plane of the

engine. [10]




10.a)

b)

A horizontal steam engine running at 120 r.p.m. has a bore of 250 mm and a stroke of
400 mm. The connecting rod is 0.6 m and mass of the remprocatmg parts is 60 kg. When
the crank has turned through an angle of 45° from the inner dead centre, the steam
pressure on the cover end side is 550 kN/m and that on the crank end side is 70 kN/m.

C onsgderulg the drameiu of the piston’ md equal to- 50 il m determmu
i) turning moment tn 1]1(: rank shaft, « : %

LA ,r'

i1) thrust on the bearings,

iii) acceleration of the flywheel, if the power of the engine is 20 kW, mass of the
flywheel 60 kg and radius of gyration 0.6 m.

In a spring loaded governor of the Hartnell type, the mass of each ball is lkg, length of
vertical arm of the bell crank lever is 100 mm and that of the horizontal arm is 50 mm.
Tl1e c];stzmce of Fulu upr-of each bell crank lever is 80 mm- -from the axis QF rotation oi the

gow:rnor The extrénfic radii of rola{lon of the l)alis are 75 mm_and 192.5mm. Th

maxirum equilibrium-speed is 5 per ¢erit greaterthan ‘the num]mlrrreqmllbl ium speed :
which is 360 r.p.m. Find, neglecting obliquity of arms, initial compression of the spring
and equilibrium speed corresponding to the radius of rotation of 100 mm. [4+6]

OR

A cantilever shaft 50 mm diameter and 300 mm long has a dlqc of mass 100 kg at its free
end. The Young’s modulus for the shafi.material is 200 QNr’m Detennmc the ﬂequency

of Iongﬁudmal 'md uanwu se wbrat:mn af the shaﬂ " fin

ﬁgure 2 using Ralelgh s method Take E 196 GPa, I 4><10 m*. [5+5]
100 kg
N
§ 50k
N
...... N
\'- - .
:‘,\\4 = B0 mm /) ._bl o A
4 300 mm »
Figure: 2

---00000---
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

/ ' ‘ e S i (25:Marks)
l.a) How linkages, mechanism and structures are obtalned [2]
b)  What is the rule to find DOF of a spatial mechanism? [3]
¢)  What is three centres in line theorem? 2]
d)  What is centrode and axode in a plane motion of a body? [3]
e) Differentiate Davis and Ackermann steering gear mechanlsm [2]
f) .~ What is a straight Jine motion mechdnism? . / ey A3

g) :,-v-""’When does the'maximum acceler: allon is attained- m.,SHM during réturn stroke? {2} |

h) ~ What are circular arc cam with ¢oncave and convex flanks. Nkl
i)  What is law of gearing? [2]
J) What is the condition for minimum number of teeth to avoid interference? [3]
PART-B
. g 2 (50 M.arks)
e Descrlbe all thc poqsnble in versions OFsmgle of aslider crank chatn Cnve one pr. actlcai-"'
applications for each inversion. [10]
OR

3.a) What is an inversion?
b) Find the maximum and minimum transmission angles for the mechanlsms as shown in
[10]....

S5cm

//_//////'//’///,f
12 cm

‘!-_‘"'li‘lgure 1




A ”éas engine. has a stroke of 4'2.5 mm and a connééting rod lm l(;rulg. The crankshaft

- the dcceleration-of the piston and angiilar acceleratiof of the connectingrod.  .-f10.

.. Explain all terms and. label the same-in a cam profile:~.

turns at uniform speed of 800 rpm. .

The figure 2 shows the mechanism of a pneumatic riveter. The arms AB and BC are each
7 in. long, link BE is 20 in. and link DC 13 in. long. The centre line of the piston is
horizontal and 8 in. below A. When AC is vertical, BE makes an angle of 120 with the

. vertical. Find the velocity ratio between D and the.ram E when AC-is vertical, and,the
«~efficiency of the'machine if a load 6f 2500N on the piston causes a'thrust of 5 kN at'E. ™

............... i ,ti OI =

../ OR:

carries two flywheels each of which weights 6kN and has a radius of gyration of 675 mm,
When the crank makes an angle of 30° with the idc on the firing stroke, there is an
unbalanced turning moment on the crankshaft of 8100N.m in the direction of motion of
the crank. If at this instant the angular velocity of the crank is 8.38 rad/s (80 rpm) find

1,,,,;.‘_:.:

“Skétch and describe the principlé of Grasshopper mechanism. =~ “fio]
OR
What is the condition of correct steering of steering gear mechanism.
Explain the mechanism behind Davis steering gear. [5+5]

'Whiit motions are fequired for a.caii with roller osci

[lating follower? ™
Draw the displacement time and velocity time diagrams for a follower in order to satisfy
the following conditions. The stroke of the follower is 1 inch. The outward stroke takes
place with SHM during 90° of cam rotation and follower stroke with SHM during 75° of

cam rotation. The follower is to dwell in the out position for 45° of cam rotation and cam

L



10. A bevel gear epicyclic is shown in figure 3. The wheel A is keyed to the driving shaft, the
wheel F to the driven shaft and the wheel E is fixed. The arm G which supports the
inclined shaft is free to turn about the common axis of the driving and the driven shafts,

... and-the wheels B,C& D are keyed to-the inclined shaft F, having 74 teeth. Find the speed
o+~ of F'in terms of the Speed of A, What is the speed-ratio when E has'81 teeth?  [10]™

11.a) Compare cycloidal and involute tooth forms.

b) Derive an expression for arc of contact, and path of contact of pinion gear rack
arrangement.

Pl
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Note: This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.

Part B consists of 5 Units. Answer any one full question from each unit. Each question

carries 10 marks and may have a, b, ¢ as sub questions.

e, 3
e,

-----Max. Marks: 75

l.a) How linkages, mechanism and structures are obtained.
b)  What is the rule to find DOF of a spatial mechanism?
¢)  What is three centres in line theorem?
d)  What is centrode and axode in a plane motion of a body?
e) leferentlate Dav1s and Ackermann steermg gear mechamsm

2) )_.-‘--""‘When does lhe mdmmum ‘u,celm alJou is attalncd'm-.,SHM durmg retuln stroke‘?
h)"“What are circular arc cam with concave and convex flanks. "
i)  What is law of gearing?

j)  What is the condition for minimum number of teeth to avoid interference?

PART-B
. i e (50 Marks)
2; Mo Dcscrtbe all the posmhle in versions c)f single of'a Rlldel crank clain, Give one pmctlcql"""
applications for each inversion. . [10]
OR

3.a) What is an inversion?
b)  Find the maximum and minimum transmission angles for the mechanisms as shown in
Flgule 1. The f‘ ;,ure:. md1cate the dunensnons in slandd:d units of Icn;_,th [10] .

PEE & /////////
. 12 em e s
' '\_'["'Igure. 1 o




"effietency ofthe machme ifa load D[ 2500N on thc plston causes a ‘[11| ust of 5 kN at’ E

s thie, aecelelatlon ot the piston and ;mgguial accelcmtlou_of the conne&,tmg:rod.

The figure 2 shows the mechanism of a pneumatic riveter. The arms AB and BC are each
7 in. long, link BE is 20 in. and link DC 13 in. long. The centre line of the piston is
horizontal and 8 in. below A. When AC is vertical, BE makes an angle of 120 with the
.. vertical. Find the velocity ratio between D and the.ram E when AC-is vertical, and. the

REURS

A gas engme has a stroke of 425 mm and a connectmg rod lm long The crankshaﬁ
carries two flywheels each of which welghts 6kN and has a radius of gyration of 675 mm.
When the crank makes an angle of 30° with the idc on the firing stroke, there is an
unbalanced turning moment on the crankshaft of 8100N.m in the direction of motion of
the crank. If at this instant the angular velocity of the crank is 8.38 rad/s (80 rpm) ﬁnd

.r f'

i

OR
What is the condition of correct steering of steering gear mechanism.
Explain the mechanism behind Davis steering gear. [5+5]

~..Explain all terms 'md label the same in a cam profile.~ ™
at motions are| Qtllred for a r.,am WJth roller oscﬂ[atmg follower‘"»" '

Draw the displacement time and Velomty time diagrams for a follower in order to satisfy
the following conditions. The stroke of the follower is 1 inch. The outward stroke takes
place with SHM during 90° of cam rotation and follower stroke with SHM during 75° of
cam rotation. The follower is to dwell in the out position for 45° of cam rotation and cam
Lums at unlform speed of 800 rpm ey




10. A bevel gear epicyclic is shown in figure 3. The wheel A is keyed to the driving shaft, the
wheel F to the driven shaft and the wheel E is fixed. The arm G which supports the
inclined shaft is free to turn about the common axis of the driving and the driven shafts,

...and-the wheels B,C-& D are keyed to-the inclined shaft F, having 74 teeth. Find the specd

. 0=fF 111 terms of thB speecl of A What is the bpeed rauo when E hdh 81 tEcth‘7 [10]

2 ¢

;0

Figure: 3
OR
11.a) Compare cycloidal and involute tooth forms.
b) Derive an expression for arc of contact, and path of contact of pinion gear rack
arrangement.

-—-00000--
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Note. ThlS question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.

Part B consists of 5 Units. Answer any one full question from each unit.

Each questlon carries 10 marks and may have a, b, ¢ as sub questions.

A e Eormins el A i, (25 Marks) ’ i
l.a) List the data transfer and data manipulation instructions avallable in a computer.
[2]
b)  What is an interrupt? What are the uses of interrupts? 31
c)  What is synchronous bus and asynchronous bus? [2]
. d)  What is hand shaking in I O organization? 5. 131
% Lo e) -"""'_}What are the chardeteristics of’ sémiconductor RAM; memorlcs9 5 Lo [2] _
f) ¢ A-set associative cache consists of 128 blocks divided.into 4 bloekdbet, The mains_ .~
memory has 8192 blocks each consists of 128 words. How many address bits are
required to access a main memory location? [31]

g) List various flags of 8086.
h)  Write the special functions of general purpose registers.
i)  List any four Unconditional Branch Instructions.

J) s -.AWhat €rrors art,-present in the followi

mov

mov

move ax, lh

add 2, ¢cX

add 3,6

inc s, sess el

- l’ART-B
(50 Marks)
2.a)  Explain different functional units of a dlgltal computer. Mention the functions of
different processor registers i) IR ii) MAR iii) PC.
b) What is an addressing mode? List the different types of addressing modes.
Reglste: RS is used. ina program to point to the top of a stack. Write a sequence
"""Ii_'of instructions Using. the Index, Autnmelement and Autodeeremem addlessmg
" modes to perform each of the fllowing tasks: e S
i) Pop the top two items of the stack, add them, and then push the result onto the
stack.
ii) Copy the fifth item from the top into register R3.
iii) Remove the top ten items from the stack. [5+5]




3.a)  Explain the different instruction formats.
b) Mention four types of operations required to perform by instructions in a
computer. Show how the operation C A + B can be 1mplemented usmg
i) Three address. msmlclmn -
i) Tyvo address ins R "
""1ii) One address’ instruction,. T 545

4.a)  What is the difference between isolated I/O and memory-mapped 1/0? What are
the advantages and disadvantages of each?

b)  How many characters per second can be transmitted over a 1200-baud line in each

..of the following medes (Assume a character code of c1ght bits).

) Synchionous sar:al tr'msnnsqmn """ < PRl A A EY

i) Asynchronous serial transmission with two stop blts

iii) Asynchronous serial transmission with one stop bit. [5+5]
OR
5: Explain with a block diagram the DMA transfer in a computer system. [10]

6.a) Explain in detail about the classification of memory.,.

b) "'I:EGwcn the hit ratjo; of: 0 92 and cqche access timé 01 40119 and main memm Y accessi"" :
/..time of 300 ns. Caloulate the:: average access time:. Discuss how. réad- and Wrte.... 5.

operations are carried out in a cache memory? [5+5]
OR
7: Explain in detail about different memory mapping techniques. [10]

8.2) Explam the prmmples and characterlstlcs of Plpelmmg

# : Lo /

9.a) "W'Draw the ﬁ.mclmml pm diagram of §086. Briefly explam e of 8086 When“'
NMI and INTR pins are activated.

b)  Register R1 and R2 of computer contain the decimal value 1200 and 4600. What
is the effective address of the source operand in each of the following
instructions?

o )boad 20(R 1), R5

) Mlovc #3000, RS

i)y Store RS, 30(R1; R2)

iv) Add (R2), R5
v) Subtract (R1)+, RS. [5+5]

10.  Write an ALP in 8086 to sort a given set of 8-bit unsigned integers into ascending
0rde1 by bubble 5011 mcthod oy e, [10]

11.a)- b‘xpldln the iolloww.g 8086 ||151|,ucl|uns with L\dmpiub
i) RET ii) LOOP iii) IRET.
b) What is importance of CALL Instruction?
¢) Write assembly language program to list alphanumeric characters by illustrating
JUMP instruction? [3+2+5]
---00000---
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J o

'PART -A N - (25 Marks)

l.a)  What is polarization? Give an expression that accounts for polarization in an

isotropic material. [2]

b)  State the continuity equation. What is its significance? [3]

¢)  State the Maxwell’s Equations for good conductors. . [2]
d)“"What is Loretiiz Force Law? ‘How-does it relate mechanical foice-to, electrical )
o forge? [BI...

e) What is the expression of attenuation constant and phase constant for wave

propagation in good conductors? [2]

f)  Define Brewster angle and Critical angle. [3]

8)  What are the two types of copper losses? [2]

h)  What are the characteristics of a low loss line? [3]
i) .- What is Current-Standing wave Ratio (CSWR)?2-., P (2}, o
i) ; For what purpose is a quarter wave length transmission line used? B} 1 ]

PART -B (50 Marks)

2.a)  Obtain the expression for electric field due to Line charge density.
b) A point charge of 5nC lies at (0,1,0) and an infinite line charge at
i =10nC/ m.alopg z-axis. Find Eat(2,3, 1). .. ~~ s ST [545].,
", , J Olf{ . ,: £ ) .' ’
“"Derive the expression of Gauss’s Law for a uniformly charged splicre.
b)  Three point charges Q;=30nC, Q,=40nC and Q3=-70nC are enclosed by surface S.
What is the net flux that crosses S? [5+5]

4.a)  State Amphere’s Circuit Law. Find H at (-3, 4, 0) due to a current element along

) X?ax.js, I i L s o TS, i . ¥
b) Find-an expressiofi for the magneti¢ field produced by:a straight curreiit carryin g
“conductor at #-distance “x” frony-it. el il [5+5]

OR
5.a) Give an example of displacement current. Also state few differences between
conduction current density and displacement current density.

Pz)ay V/m in free space, determine D, B and H . [5+5]




-------

6.a)  Discuss wave propagation in lossless media and in free space.
b) The electric ﬁeld intensity associated with a plane wave travelllng 1n a perfect

sy U

OR
7.a)  Derive the expression for total time average power through a surface.
b) A uniform plane wave is incident normally on an infinitely thick slab of a material
with 25V/m electric field. The material has a dielectric constant 4. How much
power penetrates the mater1a1 slab‘7 ) [5+5]

‘,.--'“_W:Denve the explcssmn ‘for the mp_g_ lm pedance of auni |I'0rm transmlsslon line. [10];‘"_”
SR

9.a) What is loading? What are the types of loading?

b) An 8 km transmission line is terminated by a characteristic impedance z;. The

voltage at 1 km from the sending end is 10% below that at the sending end. What

is the voltage across the load 1mpedance in terms of % of the sendlng end

....i___voltagc’?

10.a)Discuss the advantages and dlsadvantages of stub m'uchmg S
b) An arial of (200-j300)Q is to be matched with 500Q lines. The matching is to be
done by means of a low loss line 600Q stub line. Find the position and length of
the stub line used if the operating wavelength is 20 m. [5+5]
OR
11.a) What is a Smith chart? Explain its significance.
""""'W-rlte a brief note t)n the Varrous unpeddnce matc]f"' 1g 1echmques

..........
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.

/ -:----P'A-RT -A

l.a) What is polarization? Give an expression that accounts for polarization in an

isotropic material. [2]

b)  State the continuity equation. What is its significance? [3]

¢)  State the Maxwell’s Equations for good conductors. N 2] =

d) ~sWhat is Lorentz Fol ce Law? ‘H v does it relate mc_chanlcal f’orce to electrrca
;. force? s Vi A £ s o S [31... %t

e) What is the expresswn of attenuatlon constant and phase constant for wave

propagation in good conductors? [2]

f)  Define Brewster angle and Critical angle. [3]

g)  What are the two types of copper losses? [2]

h)  What are the characteristics of a low loss line?
i) .~ Wht is Current. Stdndlng wave- Ratio (CSWR)?2--, /™ /
or whaL purpose 1s aquarter wave length lranmmssmn iline used“f’ Explain

PART -B (50 Marks)

2.a)  Obtain the expression for electric field due to Line charge density.
b) A point charge of 5nC lies at (0,1,0) and an infinite line charge at
i ~10nC/m dlongz axis. Find, Eal( 3, 1. g 2

b) Three point charges Q:=30nC, Q2—40nC and Q3—-70nC are enclosed by surface S.
What is the net flux that crosses S? [5+5]

4.a)  State Amphere’s Circuit Law. Find H at (-3, 4, 0) due to a current element along

________ X-8XjS. R
b) 'I.,_.,..-?Fund an exp:essroh for the mag,nem. I" eld produced by a strarght curl cnt cart ymr, FETT
“-conductor at & -distance “x” from-it, e [ 5
OR

5.a) Give an example of displacement current. Also state few differences between
conduction current density and displacement current density.

b)  Given E=10 Sin (wt-Bz)a, V/m in free space, determine D, B and H . [5+5]

‘('2-5 Marks)'




6.a) Discuss wave propagation in lossless media and in free space.
b) The electric ﬁeld intensity associated with a plane wave travellmg 1n a perfect

;_.--'“-\

,____._maunenc field mtenslty a35001aled wnth the wave 1f ,u ,uo ,f:'..'.‘..'.... [5+5]"

OR
7.a)  Derive the expression for total time average power through a surface.
b) A uniform plane wave is incident normally on an infinitely thick slab of a material
with 25V/m electric field. The material has a dielectric constant 4. How much
power penetrates the material slab? ) . [5+5]

P }Dcuve the exgi“:_tl'::_ssj_pi}'f for the inp_iit 1_pedance ol a l.]l‘llfbrm transl"msslon line. [10]:"
OR
9.a)  What is loading? What are the types of loading?

b) An 8 km transmission line is terminated by a characteristic impedance zy. The
voltage at 1 km from the sending end is 10% below that at the sending end. What
is the voltage across the load 1mpedance in terms of % of the sendmg end

4 ,_volta;,e" s { s o [5+5]...i,=

lO.aj""""D?sCuss the advantabes and d[sadvanrag,es of stilb matching
b) An arial of (200-j300)Q2 is to be matched with 500Q2 lines. The matching is to be
done by means of a low loss line 600Q2 stub line. Find the position and length of
the stub line used if the operating wavelength is 20 m. [5+5]
OR
.a)  What is a Smith chart? Explain its significance. ;
""""Eerte a brief note on tlu, varlous II‘I‘I pcdance malchmg 1echmques
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Answei:.-a-n-"_\;r--ﬁife questﬂ;ns mer
All questions carry equal marks

e \\,__,-

l.a) Design a Newton’s iteration formula for the cube root of a positive real number.
b)  By.using Regula Falsi method, ﬁnd a positive root of the equatlon
‘tanx+tanhxf-=0 ’ o
! 1 i i i 3 !
o f......._ A { — Hepatt
2.a) Explam briefly about ill-conditioned systems.
b) Consider the system of equations x; — ax; = by; —ax; + x, = b,, where a is a

real constant. For what value of a, the Gauss-Seidel method converge. [7+8]

[7+8] " {

3.a) Flnd y(’) 3, usmg Newton S forward formula from the followmg data.

6.5 12

A s BT (s 2900 -
b) T Given uy = 29Uy = 30, ug = 83, Uy = 106, Uy = 206 find ug, Use'Lagrange s
Interpolation formula. [5+10]

4.a) Fitacurve of the formy = % + bx to the data given below:

o |x|Lof12 |14 1.6 1.8
Lo [y | O --""0.1-28‘.0 0.544-0 12960 24320 1

b) Derlve the normal equatlons for ﬁttmg acurve y =a + bx + cx? [8+7]
b
5.a)  Derive Trapezoidal rule to evaluate J. ydx .

b) .. Fp om the 1olluwmg data obtain first dl'ld second, derwahves ofy= loge at x = 500...

/ |

X 500 510 520 530 540 550
= loge” | 6.2146 | 6.2344 | 6.2538 | 6.2729 | 6.2916 | 6.3099

6. Find the successive approximate solution of the differential equation ' = y,
L (0)= 1 by Picard’s method and compare it with exaet-solution. .~~~ [15]
fo B S Jsinig the shobting method, sofve theboundaryvalue-problem: -
W =u+10<x<Lul0)=0;u(l)=e-1. [15]

8. Find the solution of the parabolic equation u,, = 2u;, when u(0,t) = u(4,t) =0
and u(x 0) = x(4 — x), taking h = 1. Find the values upto t = 4. [15]

“ _,00000—-
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