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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.

PART A
(25 Marks)
Define Time Complexity. [2]
What is a copy constructor? [3]
Define a node of Single linked list in C++. [2]

With a neat diagram represent 4 elements (21, 30, 12 l 1) in Clrcular llnked list. [3] -

Deﬁne node of a threaded binary trée. [ 1 e

Define height of a binary tree.  : - ooy e A e 3] °

Write worst case time complexity of qu1ck sort. (2]

Define Collision in hashing. (3]

Define Red black tree. [2]

Differentiate between directed and Undirected graph. [3]
‘PART-B 2 :

o 4 ~ : : y U . (50 Marks)

Write a C++ program to swap two numbers using function templates. '

Differentiate between function overloading and function overriding. [5+5]

OR

Write a C++ program to overload + operator to concatenate two strings.

Define big- O notation and theta notation? Give examples. [5+5]

Write a Program to push an element into a stack. ,

Write'an algorithm to convert infix expression into postfix; [5+5]

OR

Write a program to delete an element from a circular queue.

Write a program to delete an element from single linked list. [5+5]

What are the properties of a binary tree?

Draw all poss1ble b’i’nary tree whose inorder traversal Is 3 4 5 . [5+5] fo-

OR
Create max heap for the followmg elements
(28, 16, 14, 103, 52, 105, 139, 27, 190)
If number of elements in a binary search tree are N. Give two sample binary search tree
where the search time is proportional to 1) Log N 1) N [5+5]



8.a)  Write a C++ Program to search an clement using binary search.
b)  Trace the above program to search 23 in the following elements 12, 15, 18, 20, 22, 36,
39, 40 46 which is unsuccessful search. [5+5]

_ OR T ._
9.a) Wl]le a C++ program: 10 sort the folluwm;:, elements Usmg Recurswe Merg gjt. Sort.

b)  Trace the above program for the following elements:
12,22,54,19,11, 84, 63,17, 15, 4, 13 [5+5]

10.a) Create binary search tree for the following elements ( 23, 32, 24, 36, 15, 12, 39, 2, 19).
Discuss about the height of the above binary search tree.

b) DISCLH‘; dbul.ll dlilcrcm ways of representing Graphs in memory . 15+35]
; - : “OR i ¥
"11.a) Write an alg Eouthm to traverse a graph using breadth first search

b) Explain about adjacency matrix and adjacency list. [5+5]
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(25 Marks)
Discuss a small signal JFET model of a common drain amplifier. [2]
List the benefits of H-Parameters. [3]
Distinguish the negative feedback and positive feedback. [2]
Discuss how does negative feedback reduce dlstm tion in an amphﬁer9 [3]
““What is cross-over distortion? - 5 e [2]
*_Compare voltage and power Amplifiers. 3]
Describe about the double ended clipping. (2]
Define clamping. What for clamping circuits are used? [3]
Discuss about a Schmitt trigger. [2]
Name the methods of triggering in multivibrators? Distinguish between them.
[3]

.~ PART-B . '
' (50 Marks)

Evaluate the expression for R;, A;, A, and R, for CE amplifier with un bypassed

Re.

State Millers theorems. Explain its significance in transistor circuit analysis.[7+3]
OR

_delivered and signal handled.

4.a)

b)

" are-decreased by afactor (1+Af) with-feedback.

b)

‘- Define h- parameters? Why they called so? Dehne them and what-are the benefits—

of h-parameters. [5+5]

Discuss the circuits of voltage shunt feedback amplifier and derive the
expressions for input impedance R;;and output impedance Ry.
Show that for voltage shunt feedback amplifier trans,nresistance gain, Ri and Ro

OR o

Explam the relevant information explain how the negatlve feedback 1mp10ves

stability reduce noise and Increase input impedance.
With a neat sketch explain the working of a Colpitt’s oscillator. [5+5]

. Classify the amplifier circuits based-on frequemy I'lni:,i., type of couplm;D power .

[5+5] "f]'_i.::»



6.2)

b) .

- Camplifier. e R ;A IS

7.a)

b)

10.a)” |
b)

lla)

Explam the response of an RC hlgh pass ﬁlter to behave as a good d1ff_erent1at0r

Evaluate the expression for maximum conversion efficiency for a simple series
fed Class A power amplifier. What are the drawbacks of transformer coupled
power amplifiers?

With a neat dlabmm explain- the  principle of O|')L181101’1 of elass.B pushpull-.

OR
Define thermal resistance? Explain the thermal electrical analogy related to a
transistor with heat sink.
Explain and analyze a transformer coupled class A power amplifier and also
define the total harmonic distortion with three point method. [5+5]

':V_I,:ESLt,ldl the response of an RC high-pass for square wave input. : =y
“Explain the working of a simple diode comparator. Draw the output wave forrm

for a ramp input. [5+5]
OR

Explain the working of a transistor clipper. With the help of a neat circuit diagram

and waveforms.

Show that an astable multivibrator can be used as a voltage to frequency

convertor.

Evaluate an expression for the gate width of a monostable multivibrator. [5+5]
OR

Explain the behavior of a BJT as a switch. Give Applications.

Explaln the phenomcnon of ¢ 1qlchm‘r_, in a transistor switch. . [5+5]
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‘. .PA-RT -A -
(25 Marks)
l.a)  What do you understand by macroscopic and microscopic viewpoints? [2]

b)  What do you understand by point function and path function? What are exact and

inexact differentials? [3]

c)  State and prove the ‘Clausis’ theorem. [2]

d) .- What is PMM. 12 Why it is impessible? e 3]
e) .~ Define ideal gas. And show that fo: ideal gas internal energy depends only on its

““temperature. [2]

f)  Why do the isobars on Mollier diagram diverge from one another? Why do
isotherms on Mollier diagram become horizontal in superheated region at low
pressures? (3]

g)  Draw psychrometric chart and show psychrometric processes in the chart. [2]

h) _ State Gibb’s theorem and write expressions of average specific internal-energy,
. average specific enthalpy and average specific heats of the mixtures. (3]

i) — Draw P-V, T-S-diagrams of Sterling cycle, Duel cycle and Bell-Coleman cycle.
(2]

j)  State different types of power cycles. Mention the merits and demerits of Stirling
and Ericsson Cycles. [3]
PART-B
(50 Marks)

:,'.. 1edut.u~. to E ulm S’ Lquatlon -

b) A reciprocating air compressor takub in2m /mm at 0 11 MPa, 200C which is
delivers at 1.5 Ml’cl 111 °C to an aftercooler where the air is cooled at constant
pressure to 25 OC. The power absorbed by the compressor is 4.15 kW. Determine
the heat transfer in compressor and the cooler.

¢) A turbine operates under steady flow conditions, receiving steam at the following

- state: 1.2 MPa:180°C, 2785 kl/kg, 33.3 m/sec and clevation 3 m. Steani leaves
the turbine at the following state: 20 kPa, 2512 ki 1/kg_. 100 m/sec and'elevation
0 m. Heat is lost to the surrounding at the rate of 0.29 kJ/sec. if the rate of steam
flow through the turbine is 0.42 kg/sec. what is power output of turbine in kW.
[2+4+4]
OR



b)

4.a)

b)

5.a)

b)

b)

b)

A cylinder/ piston contain 100 L of air at 110 kPa, 25°C. The a1r is compressed in
reversible polytrophic process to a final state of 800 kPa, 200°C. Assume the heat
transfer is with the ambient at 25°C and determine the polytrophic exponent ‘n

and the final volume of air. Find the work done by the air, the heat transfer.
Nitrogen gas flows into a convergent nozzle at 200 kPa, 400K and very low .
velocity. It flows out of the nozzleé at 100 kPa, 330K: If the nozzle is insulated;
find the exit velocity. [5+5]

Prove that the COP of the reversible refrigerator operating between two given
temperatures is the maximum.

The amount of entropy generatlon quantlﬁes the _ntrinsic 1rrever51b111ty of a ,
" “process. Explain: - . - ' gy
C_Air flows through.an adiabatic.. compressor at’2. k;_,fs the initial. (.ondltlons aré.. - -

1 bar and 310 K and the exit conditions are 7 bar and 560 K. Compute the net rate

of availability transfer and irreversibility. Take T¢=298 K. [2+4+4]
OR

In a steam power plant 1 MW is added at 700°C in the boiler , 0.58 MW is taken

at out at 40°C in the condenser, and the pump work is 0.02 MW. Find the plant

~thermal efficiency: Assuming the same pump work and heat transfer to the boiler-- oo
is given, how much turbine power could be pmduu.d if the plant were running in~ -

a Carnot Lyc]e'?

Differences in surface water and deep-water temperature can be utilized for power
generation. It is proposed to construct a cyclu. heat engine that will operate near
Hawaii, where the ocean temperature is 20"C near the surface and 5°C at some
depth. What is the possible thermal efficiency of such a heat engine? [5+5]

;A cylinder has al thlck piston 1111t1a11y held by a pm The cyhnder conlams CﬁlbOl’l»z

dioxide at 200 kPa and ambient temiperature ‘of 290K. The metal piston has a
density of 8000 Kg/m and the atmospheric pressure is 101 kPa. The pin is now
removed, allowing the piston to move and after a while the gas returns to ambient
temperature. Is the piston against the stops?

Two tanks are connected as shown in figure, both containin W'ltei Tank A is at
200 Kpa, v=1m’ and tank B contains 3.5 Kg at 0.5 Mp, 400"C. The valve is now

- _opened and the two come to a uniform state. Find the specific v olu__m_e. ~[5+5]

P=200KPa W3k
=0.5smke | ] il
v=0L5m kg ARG

b [ ()l{ ' ' Ak
Sample of steam hom a b01ler drum at 3 MPa-is put through a* throttling.
calorimeter in which pressure and temperature are found to be (.1 MPa, 120°C.
Find the quality of a sample taken from the boiler.

A rigid close tank of volume 3 m® Contains 5 kg of wet steam at a pressure of
200 kPa. The tank is heated until the steam becomes dry saturated. Determine

final pressure and heat transfer to the tank. [5+5]



8.2)

b)

9.a)

_propertles of air.

A sling psychrometer reads 40°C DBT and 36°C WBT. Find the humidity ratio,
Relative humidity, Dew point temperature, specific volume and enthalpy of air.
What do you understand by saturated and unsaturated air? State the various

<Af air-water VchOLll mixture at 0.1 MPa, 3()”( SU"u relatlvc, hum]dny has a:,::if’

10.a) :
8 40°C. The heat added is 1.675 MJ/kg: Find (1) the maximum temperature in the

b)

11.a)

b)

" forboth simple cycle and cycle with-ideal re,w:,mcl ator., Compare theresults w1llff.f~ ;

“yotuime of 50'm’. Calculate Specific humidity, Dew point, WBT; mass of dry air

and mass of water vapour. [4+2+4]
OR

On a particular day the weather forecast states that the dry bulb temperature is

37°C, while the relative humidity is 50% and the barometric pressure is 101.325

kPa. Find the hunudlly ratio, duw point temperature and entha]py ol moist air on

~ this day

Moist air at I atm. Hl essure has.a dry bulb temperatufe of 32" / and a wet bulb:‘ .
temperature of 26°C. Calculate i) the partial pressure of water vapour,
ii) humidity ratio, iii) relative humidity, iv) dew point temperature, v) density of
dry air in the mixture, vi) density of water vapour in the mixture and vii) enthalpy
of moist air using perfect gas law model and psychrometric equations. [5+5]

In a Diesel cycle, the compression ritio is 15.-Comptession beging at 0.1 MPa;

cycle, (ii) work done per kg of air (iii) the cycle efficiency (iv) the temperature at
the end of the isentropic expansion (v) the cut-off ratio.
A refrigerator works on the carnet cycle in temperature betwecn -70°C and 270"C.
It makes 500kg of ice per hour at -50°C from water at 140°C. Find H.P required to
drive the compressor and C.O.P. of the cycle. Take specific heat of ice as
2.1 kl/kg-k and latent heat as 336kJ/kg? T o o [55]
R oy Y fom,
Airair standard Ericsson cyele has an ideal” regenerator Heat is supphed at
1000°C and heat is rejected at 20°C. If the heat added is 600 kJ/kg, find the
compressor work, turbine work and cycle efficiency.
Ina Stlrhng cycle the volume varies between 0.03 and 0.06 m’, the maximum
pressure is 0.2 MPa, and the temperature varies between 540°C and 270°C. The
working fluid is air (an ideal gas). Find the ciﬁuc,ncy and the work done per cycle

. Carnot cycle with same temperature.limits. : ©[545]
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b)

. 3.a)

b)

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.

(25 Marks)
What is Bias? What is the need for biasing? (2]
How does the input impedance increases due to darlington connection? [3]
Define Gain bandwidth product. [2]
Mention important characteristics of CE amphﬁer (3]
Write the expression for basic currént equation in MOSFET. 7y faem [2]
Compare the AC gircuit characteristics of the CS, €G. and CD. i [3]
List the four basic feedback topologies. [2]
State Barkhausen criterion for sustained oscillation. What will happen to the
oscillation if the magnitude of the loop gain is greater than unity? 31
Define Harmonic distortion and intermodulation distortion. [2]
What are the advantages of push pull amplifiers? (3]

PART—B e 3
" (50 Marks)

In a single stage CB — amplifier circuit, R = 20K, R = 10K, Vgg = -20V, V. =20V,

Ry = 10K. Find out R;, R, , A, Ay and power gain in dB.

Draw the circuit of two stage R-C coupled transistor amplifier and explain the
working of it. [6+4]

The h-parameters. of CE- ampliﬁer are hie = 1100Q; by, = 2.5 x 10"} he = 50,7

Hge 24 AV andR; =1KQ, Ry =T0KQ. Find out tiirretit and voltage gains with and

without source resistance, input and output impedances.

Discuss briefly Cascode amplifier. [6+4]
Derive the expression for the CE short circuit current gain Ai as a function of
frequency using Hybrld nmodel e [10]

:’Deﬁne fﬁ and fr and’ derwe the relatlon between f[g and fT o [10}..-



8.a)

b)

9.a)

b)

10.a)

b)

11.a)

b)

What is square law distortion? What is its effect in FET amplifiers?
Draw the small-signal high-frequency circuit of a common source amplifier and
derive the expression for voltage gain. [4+6]

OR
Why self-bias 1s not ‘;umble for depletion type and enhancement type M()gFET‘7
In a Drain-to-gate bias circuit Vep = 12V, Ry = 2k.Ry = 10m. Calculate Vs, Ip and
VDS for ID(ON) 6mA VGS(ON) 8V VGS('] H)—3V [4+6]

Explain with the help of mathematical expressions, how the negative feedback in
amplifiers increases amplifier bandwidth and reduces distortion in amplifiers.

In a transistorized Hartley oscillator the two inductances are 2mH and 20pH while the -
frequency is to be changed from 950KHZ to 205£}KH/ Calculate’ the range over

which the capacitor isto be varied. [5+5]

OR
An amplifier circuit has a gain of 60 dB and an output impedance Z,=10KQ. It is
required to modify its output impedance to 500Q by applying negative feedback.
Calculate the value of the feedback factor. Also find the percentage change in the
overall gain, for 10% change in the gain.of the internal amplifiers.
What “are the factors “that affect the ‘frequency stability of an ¢scillator? How.

freqiiency stability-can be improved. in oscillators. - - [5+5]

Derive the equation for maximum efficiency of a class A transformer coupled
amplifier.
Explain the principle of stagger tuning technique of transformer — coupled amplifier
that is used to obtain band pass filter Lh‘llaCtCI‘IStIC w1th _pass band of 10 KHZ with all
necessary diagramis. for-illustration.” SR S . [5+ 5]

OR |
Design a class B power amplifiers to deliver 25w to a load re51stor R, 80hms usmg
transformer coupling. V=V ~25V. Assume necessary data.
Draw the circuit of double-tuned transformer-coupled amplifier. Discuss the nature of
responses of the amplifier for different values of KQ=1; KQ>1 and KQ<1.[5+5]

=-00000---
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;-.:_fI;ART- A

(25 Marks)
l.a) Define Ohm’s law. [2]
b)  Discuss about series resistive circuit with an example. (3]
¢) How should a generator be started? [2]
d)  What is a DC series motor? [3]
e) - Define voltage transformation ratio: -, 1 (2]
f) - What is the significance of slip? © A7 <5 1 3]
g)  What is a rectifier? (2]
h)  What is the relationship between break over voltage and gate current? [3]
i)  What is the purpose of Cathode Ray Tube? [2]
j)  What are the basic parts of a CRO? (31
PART-B e -
T Y P 1 (50 Marks)
2.a) " What is the basic principle of Indicating instrument? Explain. - :
b)  Find the current ‘i’ in the circuit shown in the figure 1. [4+6]
5¢
ANV
8 A 50
| §'5‘°" &5 Mosa
o !
3 0
Figure: 1
OR
3.a)  What are the types of errors in any indicating instrument? Explain.
b)  Find the voltage ‘V2.1n the circpil shown in the ﬁgur_;: 2 _ [5+5] _
................ s ANN
®v i') 50 av (F

Figure: 2



b)

Explain the differences between self excited and separately excited DC
generators.
A separately excited DC generator when running at 1200 RPM supphes 200 A at

.. 125V to a circuit of constant resistance. What will be the current when the speed
i dropped to 1000 RPM and..the field current-is reduced to 80%? Armature
" resistance. 0.04 € and total drop at brushes, 2V Ignore saturation and armature

5.a)

reaction. [5+5]
OR

Explain in detail about the production of torque in DC motors.

A DC motor takes an armature current of 110 A at 480 V. The armature circuit

reslstance is 0. 2Q The machine ha.s 6 poles and the armature is lap connected

"Lff::},mbf; torque dcvclopcd hy the drmature. [5+‘-] S

6.a)

Discuss in detail about the principle of operation of alternators.
Calculate the regulation of a transformer in which the percentage resistance drops
is 1.0% and percentage reactance drop is 5.0% when the power factor is (i) 0.8

lagglng (ii) unity and (iii) 0.8 leading. [5+5]

OR :
Explain in detail ahoui the torque-speed characteristics of lndUClIOI’I motor.
A 25-kVA transformer has 500 turns on the primary and 50 turns on the
secondary winding. The primary is connected to 3000-V, 50-Hz supply. Find the
full load primary and secondary currents, the secondary EMF and the maximum
flux in the core. Neglect leakage drops and no-load primary current. [5+5]

. Draw the V-I characteristics of a P-Njunction diode and explain. .. _
Explain in detaﬂ about the apphcations of SCR. : = [5+5]

- OR
Explain in detail about the half wave rectifier with neat sketch.
With the help of physical structure, explain the operation of NPN transistor. [5+5]

Explain in detail about electrostatic deflection.
Dlaw various LM’uous pfmunq and cxplam them. . [5+5]

) Discuss about..Vnha&e and curfent mcusmemuﬂs using CRO

Explain briefly about various applications of CRO. [5+5]

---00000---
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Note:

3.a)
b)

.7 4.a)
b)
: 5.a)

b)

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

PART- A

(25 Marks)
For what voltage will the reverse current in p-n Junctlon Germanlum dlode reach 90%

of its saturation value at room temperature?
Write a short note on Varactor diode. e
Derive the ripple factor for full wave rectifier. - R 2]
Explain voltage regulation using zener diode. [3]
Explain how transistor acts as an amplifier. [2]
Give the Comparisons between CB, CE, CC configurations. [3]
Define thermal runaway. [2]
}Qmpare all the three biasing circuits. . - B31. -
For a p-channel Silicon FET, with effective width ‘a *2;><1"0:'4 cm and channel B
resistivity p =10 Q:Find the pinch off voltage. s - 2]~
Draw the circuit diagram of fixed bias arrangement of a JFET. [3]
PART-B
(50 Marks)

Explain PN diode characteristics in forward bias and reverse bias regions.

Find ‘the width of the dcp}etlon layer iin a germamum junction diode which has the " -
followm@j bpn,cmcatmns Area A =.0.001.cm’ , on=_1.mhos / cm, p;, = 3800 cm /scc

up = 1800 cm %Isec. [5+5]
OR

Explain tunnel diode operation with the help of energy band diagrams,

Explain the static characteristics of SCR. [5+5]

A full wave rectifier circuit with C-type capacitor filter is to supply aD.C. Current of“---:,:

20 mA at 16V. Iffrequcncy is 50 Hz ripple allowed is 5%. C alculate:”
i) Required secondary voltage of the transformer.
ii) Ratio of I peak/ Iinax through diodes and the value of C required.
With a neat circuit diagram and necessary wave forms explain the operation of half
wave rectifier. [5+5]
OR

An acsupply of 220V.is-applied to a half wave rectifier-circuit through a transformn,r

with a turns ratio of 10:1.-Assume the ideal diode. Find: =
i) dc output voltage i) PIV. b
Compare half wave, full wave and bridge rectifier circuits. [5+5]

[2]-
[3]




9.a)

b)
10.a)

b)

11.

Explain CE configuration with the'help of input and output characteristics:
A transistor is operated at a forward current of 2nA and with the collector open
circuited. Calculate the junction voltages V¢ and Vg, the collector to emitter voltage

Vg assuming Ico = 2pA, Igo = 1.6pA and an = 0.98. [5+5]
OR

Draw and explain h-parameter model of BJT. .

Quallhtwdy explam the static V-I ehamctcnstlcs of UFT: :fi---""[-'5+5]

Explam the need for biasing in electronic circuits. What are the factors affectmg the
stability factor.

A transistor with B = 100 is to be used in Common Emitter Configuration with
collector to base bias. The collector circuit resistance is Rc = 1kQ and Ve = 10V.
Assume VBE =0.

11) F md 1he stablhty IddOI‘ :,..j; . [5+5]

oy g
Determine the quiescent currents and the collector to emitter voltage for a Ge
transistor with § = 50 in the self biasing arrangements. The circuit component values
are Vec =20V, Re = 2kQ, R, = 0.1 kQ, Ry = 100 kQ and R, = 5 kQ. Find the stability
factor S.
Explainthe terms Bias Stabilization and Bias Compensation. o, 21585 ]

Derive the expression for the width of dépletion region “W” in the ":‘"C'a'sez'ofp-channél‘"‘""

JFET.
Explain the working of a depletion type MOSFET with a neat construction diagram
and its characteristics. [5+5]

OR
Draw the circuit of source follower Amphﬁer and de: ive. 1he expressmns for Ay, AV,
R and R(, I [1{} |

---00000---
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(25 Marks)
l.a)  Define Ohm’s law. [2]
b)  Discuss about series resistive circuit with an example. (3]
¢) How should a generator be started? [2]
d) Whatis a DC series motor? [3]
e) - Define voltage transformation ratio. g [ o (2]
f) - What is the significance of slip? ' <15 3]
g)  What is a rectifier? ' o B [2]
h)  What is the relationship between break over voltage and gate current? 3]
i)  What is the purpose of Cathode Ray Tube? [2]
i)  What are the basic parts of a CRO? [3]
PART-B _ s
L bl © (50 Marks)
2.a) “~~What is the basic principle of Indicating instrument? Explain, '
b)  Find the current ‘i’ in the circuit shown in the figure 1. [4+6]
56
NN
BA__ 5
. "> Nz, L ¥ VY .
50 250 “MNisa
5 0
Figure: 1
OR
3.a)  What are the types of errors in any indicating instrument? Explain.
b)  Find the voltage “V’.in the circuit shown in the figure 2. _ [5+5]

S NV

+ 50
6V _) " +>

Figure: 2

L{

Max Marks: 75 -



4.a)

b)

5.a)

gross torque dwe[opc.d by the cnmalurc [5+5]

_is dropped to 1000 RPM and the field currentis reduced to 80%? Armature. ¢
“resistance, 0.04 Q and total drop-at brushes, pATE [g,nolc saturation and armature=

Explain the differences between self excited and separately ex01ted DC
generators.
A separately excited DC generator when running at 1200 RPM supplies 200 A at

125-V to a circuit of constant resistance. What will be the current when the speed . -

reaction. [5+5]
OR

Explain in detail about the production of torque in DC motors.

A DC motor takes an armature current of 110 A at 480 V. The armature circuit

Discuss in detail about the principle of operation of alternators.
Calculate the regulation of a transformer in which the percentage resistance drops
is 1.0% and percentage reactance drop is 5.0% when the power factor is (i) 0.8

laggrng (ii) unlty and (iii) 0.8 leadlng [5+5]

OR

secondary w1nd1ng. The primary is connected to 3000-V, 50-Hz supply. Find the
full load primary and secondary currents, the secondary EMF and the maximum
flux in the core. Neglect leakage drops and no-load primary current. [5+5]

.. Draw the V-I characteristics of a P-N junction dlode and explain. ..

OR
Explain in detail about the half wave rectifier with neat sketch.
With the help of physical structure, explain the operation of NPN transistor. [5+5]

Explain in detail about electrostatic deflection.

. Draw various Lrssajous patterns and explain them P . [5+5]

{OR

Dlscuss about’ Volldge and current medsurements. usrng CRO

Explain briefly about various applications of CRO. [5+5]

---00000---
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Note: This question paper contains two parts A and B. _
Part Ais compulsory Wthh carries 25 marks. AI‘IHWCI 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.

PART- A
(25 Marks)
l.a)  For what voltage will the reverse current in p-n Junctlon Germanlum dlode reach 90%
of its-saturation value at room 1unpua‘ru1c L
b)  Write a short note on Varactor diode. EARE
¢)  Derive the ripple factor for full wave rectifier. o 21
d)  Explain voltage regulation using zener diode. [3]
e)  Explain how transistor acts as an amplifier. 2]
f)  Give the Comparisons between CB, CE, CC configurations. [3]
g)  Define thermal runaway. [2]
h)  Compare all the three biasing circuits. [3].. -
i)  Forap-channel Silicon FET, with effective width a’*”XIO cm and chanm.l
resistivity p =10 €: Find the pmch off voltage. e [2]F==
i) Draw the circuit diagram of fixed bias arrangement of a JFET. [3]
PART-B
(50 Marks)

2.a)  Explain PN diode characteristics in forward bias and reverse bias regions.

[2)-
3]~

b)  Find the width of the depletion layér ina 531 manium junction diode which has the -

hulluwmg specifications:-Area A = 0.001- em’, o, =.1 . mhos / cm, p, = 3800 cm?/see,.. t..
= 1800 cm*/sec. [5+5]
OR
3.a)  Explain tunnel diode operation with the help of energy band diagrams.
b)  Explain the static characteristics of SCR. [5+5]

o 4.2)  Afull wave rectifier circuit with C-typé capacitor filter is.to supply & D L. Current of T

20 mA at 16V. If frequency is 50 Hz ripple allowed is 5%. Calculate ik
i) Required secondary voltage of the transformer. '
ii) Ratio of I peak/ Imax through diodes and the value of C required.

b)  With a neat circuit diagram and necessary wave forms explain the operation of half
wave rectifier. [5+5]

OR
5.a)  An ac-supply of 220V.is.applied to a half wave rectifier circuit through a transformer__,,

with & tirns ratio of 10:1. Assume the ideal diode. Find: )
i)de output voltage 1) PIV.

b)  Compare half wave, full wave and bridge rectifier circuits. [5+5]



46.a)
b)

9.a)

b)
“10.a)

b)

11.

Explain CE configuration with the help of input and output characteristics:
A transistor is operated at a forward current of 2puA and with the collector open
circuited. Calculate the junction voltages V¢ and Vg, the collector to emitter voltage
Ve assuming Ico = 2pA, [go = 1.6pA and an= 0.98. [5+5]

OR
Draw and explain h-parameter model of BJT.
Qualzmlwdy explain the blahc V-I'characteristics ofU]T

Explam the need for blasmg in electronic circuits. What are the factors affectmg the

stability factor.

A transistor with B = 100 is to be used in Common Emitter Configuration with

collector to base bias. The collector circuit resistance is R¢c = 1k and Ve = 10V.

Assume Vg = 0.

i) Choose Rg so that the quiescent colleomr to emitter- vo[la}:e is 4V,
ii) Find the stability factor.

" OR
Determine the quiescent currents and the collector to emitter voltage for a Ge
transistor with p = 50 in the self biasing arrangements. The circuit component values
are Ve =20V, Re = 2kQ, R, = 0.1 kQ, R; = 100 kQ and R, = 5 kQ. Find the stability
factor S.
I'ixplai'n the terms B,ius--'S"lahilization and Bias Compe_usation. w7 [5H3]

JFET.
Explain the working of a depletion type MOSFET with a neat construction diagram

and its characteristics. [5+5]
OR
D{aw the circuit of source follower Amphﬁer and derlve the expressmns for Ay, AV,__“

R and Rn [10]

---00000---
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' ;  Answerany five questions
~ All questions carry equal marks

l.a)  Draw the circuit diagram for parallel connection of resistors and give the detailed

analysis.
b) Fmd the current I’ in the circuit shown in figure, o [847]
AW

T —
209%'”

2.a)  What is a Motor? Explain the working principle of DC motor in detail.
b) A DC shunt generator delivers 100A at 200V and the resistance of shunt field and
armature are 30€ and 0.03Q respectively. Calculate the generated EMF. [8+7]

3.a) fWhat is a lmnshmnca 7E xp!dm 1I1c pl mcm]c ol‘npcmnon oftrans[m mer in detall

Hysteres1s loss of 100 W and Eddy current loss of 50 W Determlne the
transformer efficiency at half load and 0.9 lagging power factor. [8+7]

4.a)  What is the purpose of an alternator? How it works?
b)  Explain slip-torque characteristics of Induction motors. - [8+7]

5.a) What are tllcjff_:‘siﬂndard meqs‘ilrés_m_fo be tak'i:n;»:,”_w,hile designing __.__?indicating:j_'f_ |

instruments? Explain.
b)  What are the merits and demerits of moving iron instruments? Explain.  [8+7]

6.a)  Draw the V-I characteristics of PN junction diode and explain different operating
regions.

b) ... The'supply voltage of a single phase full wave bridge rectifier with resistive load. .
~of 1009 is ”(][)V 30 ]Iz Assumm;;, no V{)lldEL dr¢ up across th dlmle whm it !b-""; :

the load. [8+7]



Draw the structure of a NPN transist.dr and explain.
What is an SCR? Explain its working principle. [8+7]

- Derive the expression for the electrostatic deflection in CRT:
How the frequency of supply is measured using CRO? Explain. [8+7]

00000-—
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Tlme 3h0urs PR _ Max Marks 75

Noté: 1 h1s quesuon paper oontams two. pal 1s’ A and Bi. .. .-.‘Zﬁ::

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.

PART- A (25 Marks)
':'Deﬁne crude drug wrth example _ i W 2%
Discuss the chemical classification of crude drug [3]
Give the application of Gibberalins. [2]
Discuss in short the effect of irrigation on growth of plant. {3]
Explain the term evaluation of crude drug with example. [2]
Discuss in short about the physical evaluation of crude drug [3]
_..Give the biological source of Guar Gum, = O o [2].
_Givéthe chemical constituents of Tragacanth and staruh A B3]
“Discuss physical properties of lipids. . 2]
Give the biological source, chemical constituents and use of shark liver oil. (3]
PART-B (50 Marks)
Discuss the Scope of Pharmacognosy.
" Explain the Taxonomical classification of crude deug Wlth surtalwlé'exaluples [x0]
OR R U . N

Discuss the alphabetic classification of crude drugs with examples.

Discuss various parameters coming under the discussion of schemes of
Pharmacognostic study. [10]

Discuss the demerits of cultivation of crude drugs.

Dncuss the roke of cytokinins in e awth regulation of a plant f10]-

OR

DISCUSS the significance of storage process in processmg of drugs.

Discuss the method of collection of crude drugs. [10]

Explain adulteration of crude drug by sub standard commercial variety and harmful
substance with special reference to medicinal plants.

o xplam the pharmacological evaluation of crude drugs. > __,..[41. 0]
prlaln the adultcrahon of crude driig by exhausted dri ugs and Powdued drugs. "~ 7
Discuss the chemical evaluation of crud drug. [10]

Define enzymes and discuss their properties.
Give systematic pharmacognostic study of Isabgol. [10]
- OR

" Give the source, chemical constituents, identification test and uses of Diastase.
“..Give the biological source and:applications of pectin and Gum acacia: «[10]



10.a) Discuss the chemical properties of lipids.
. b) Give the description of olive oil. [10]
OR
11.a) Give the pharmaceutical applications of Shark liver oil, Cocoa butter. Bees wax and
ey  Wool fat. 3 g : iR :
o e ). Give the biological source, chemical constituents, identification test and pharmaceutical
applications of cod liver oil. [10]
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STATISTICAL METHODS AND COMPUTER APPLICATIONS

Tline 3h0urs Max.Marks:75 |

Note:

Rgsplratlon/mlnute

b)

4.a)

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

_canles 10 marks dl‘ld rnay have a, b cas sub questlom

p ART A S - (25 Marks)

A bio statistical problem is given to three students A, B and C whose chances of it
solving it are 1/3, 1/4 and 1/5 respectively. Find the probability that the problem would

be solved. [2]
What is the difference between correlation and regression? (3]
E.xplam one tailed’and two talled test of hypothes1s , T e 121
" Write the applications of z* test. : o A g3
Define replication. [2]
What are the advantages and disadvantages of split-plot design? [3]
What are the options in page setup in MS-Power Point? (2]
List the data types supported by MS-Excel? [3]
Is DBMS software or hardware? Is it similar to a spread sheet? [2]
Is SQL a progr"émmmg languagé"7 lustlfy your answer: 31
PART-B (50 Marks)

What is the significance of graphic representation of data?
Calculate the mean, variance, Standard deviation and coefficient of variation from the
data record on respiration rate per minute of 10 persons.

"""" ':f_ 22,22,20;24; 16, 1? 18,19,21,21 ,'f_'j: [1()]

normal distribution are 70 and 16, find P (38 < x <45).
Explain significance test for regression coefficient. [10]

Explain analysis of variance in one way classification.
What is missing, ddtd formula technique for analysis of variance? .~ -~ ALY
: - - " OR i FET T




5.a)

Describe the significance of y* test and state various uses of »* test

b) A certain drug was administered to 450 persons out of 800 persons in certain locality to
test its efficacy against typhoid. The results are glven bellow F1nd out the effectiveness
'“".:.jof d:ug agamst the disease. e, T i [10]
: “7 " Infectiof . - No:,_mfec,tlon l ofal T
Drug 200 300 500
No drug 250 50 300
Total 450 350 800
6.a)  What are the advantages and disadvantages of completely randomized design?

b) - The following table shows the number of reverts-observed at the time of inspection of: 12
air craft’s. Find the control limit for number of defect charts. 2 [10]
Aircraft |y, 3l g s 6| 7 | 8 9] 0] 11|12
Number

Number of
missing 7 15113 | 18 (10} 14| 13 | 10 | 20| 11 D2 15
reverts | B BE : '
. r.. “OR
7.a)  Write the advantages of statistical quality control.
b)  Write the advantages and disadvantages of factorial experiment. Explain Yatels method
of computing factorial effect. [10]
8.a) How to apply formulas to a cell in Excel sheet?
b) = What is the need of cell formatting?. Discuss various options in cdl lommitmg -‘['-1,0;]'..‘ X
e OR L
9.2) Can you 1nsert a video file into a slide? Substantiate your answer with sultable
discussion.
b)  What is wordart? What is its use? How to change its orientation? Give example. [10]
10.a) Explain the computer applications in clinical studies.
b) .. What is database? What is the support pr ovided by DBMS to interact-with database?
Dm,uss Dbdsdll ds an n_xamplc, ' sl S [10]
N - iy OR E L iree M
11. Consider the following database schema to write SQL queries.

" b) Find the namé of the company having more than 1000 employces.. RGeS
“....¢) Find the names of the employee drawing more than.Rs.50000 salary. 2J107..

EMPLOYEE(eid, ename, ecity)
COMPANY/(cno, cname, ccity)
WORKS FOR(eid, cno, salary)
a) Find the names of the cmployuu working for Dr.Reddy Labs Company.

--00000--
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Answer any five questions
All questions carry equal marks

1.a)  Give the structure and nomenclature of the followmg heterocyche ,rlngs
1) Pyrrole _ s i o
”J AL] !Cilllc - e Bi s
ii1) Furan
b)  Explain the aromaticity and characteristic reactions of indole ring. [5+10]

2.a)  Give the structure and nomenclature of five membered ring systems with two
heteroatoms with two examples.
b) " Explain the reactivity of pyrimidine ring.

3.a)  Define the following terms with example:
i) Racemic mixture
ii) Plane polarized light
b)  Explain meso compound with example. Also provide a brief note on the concept

of absolute conﬁguration (R&YS) [5+10]
4a) - _dee ep1mul71110n and mutarotation with ewzample
b)  Write an account on structural components of starch and cellulose [5+10]
5 Define essential amino acids. Explain C-terminal and N-terminal concept of
polypeptides in detail. [15]
6.a) . Explain briefly enzymatic hydrolysis: o
b) .+ 'Wme a bncf nme on the charactermauon of 11p1ds . [5+10].
7. Define nucleotides and write brief account on structure of RNA, [15]
8. Give the mechanism and application of the following:

a) Birch reduction
b) Michael addmon reaction
_c) Wittig reaction - . : !
" d) Lossen rearrangement. B 5. v et [15]

--00000--

[10+5] ;ﬁf



Code No: 133BK R16
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.Tech II Year I Semester Examinations, November/December - 2017
.- NETWORK THEORY
(Electrical and Electronics Engineering)

Time: 3 Hours Max. Marks: 75

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, c.as sub questions. -

~ PART- A
(25 Marks)
l.a)  Give the advantages and disadvantages of tie-set matrix. [2]
b)  Write the expression for total inductance of the three series connected coupled
coils connected between A and B as shown in circuit shown in figure 1. [3]

3 \’1 15
M i
‘f"-..- S ‘-’/ L ,:o
A—IP—— 2 ——— 8
Ll Lg L;
Figure: 1

¢)  What are the advantages of poly phase system over single phase system? [2]
d) " Explain the ¢ffect-of power factor on wattmeéter-readings ifi “two-wattmetet

. method. oot e S A A4 31
e) Explain why the current in inductance does not change in zero time. [2]
f)  Write a short note on the procedure employed to evaluate initial conditions.
[3]
g)  Define active and passive ports. 2]
h)  Express Z-parameters in terms of ABCD parameters. 3]
i) - Listout the disadvantages of constant —k filters.—. . - e 2]
j) - Sketeh the frequency response of high pass filters. . P )
PART-B
(50 Marks)
2. Determine voltage V across a 15 ohms resistor in the magnetically coupled circuit
shown in Figure 2. Take Vs = 30440 degrees. [10]
30 -
o ’ 3 a4 @ oot
MW T
40} 56 90
eIS — 40 4

{ - b ; =
AL T 502 v

f‘igure: 2
OR



Bn For the graph shown in Figure 3, write the incidence matrix. Express branch
voltage in terms of node voltages and then write a loop matrix and express branch
currents in terms of loop currents. [10]

Figure: 3 :
4.a) Derive the relation between line and phase voltages and currents for a balanced
STAR connected system.
b) The two watt meter readings in a 3-phase power measurement are 8 KW. The
latter reading is being obtained after the reversal of current coil. Calculate the
total power Actlve Power, Reactive power and power factor of the load [5+5]

OR
5.
400V 3¢ balanced supply Determine the phase currents and lme currents.
Assume the phase of sequence to be RYB. Also calculate the power drawn by
load. [10]
6. With the switch open steady state is reached with V =100 sin 314 t volts. The
-switeh is closed at t=0. The eircuit is allowed-to come to steady state again. -
- Determine steady state current and complete’ solution of transient curr ent”
(figure 4). ' [1o]
10002
j34G |
X
K —J6000<)
Figure: 4
OR
7. Obtain the expression for i(t) for a series RL circuit when exited by a source of
V()=Vm sin (wt+0) using Laplace transform. [10]
8. Fmd the Y-parameters for the Citcpit shown in fgure 5 """ [10]
» ; | 13 L0 1,
J AAN A\ ."k-"__ e
4 ] ¥ [ 4
1 I |
v ¥
1 = 202 40 60 -

Figure: 5
OR



10, .
e design impedance of 500 ohms. _' - [10]

11.

'The Z-parameters of a two- port network are Z;=158, Z,=7,1=6£2 and Z,,=24Q.

Determine ABCD parameters. [10]
Design a band pass filter with cutﬂfffrequenmes of 2000Hz and-5000Hz with a-
- OR

Design a m-derived low filter with a design impedance of 300Q and the cut off
frequency at 2 KHz and infinite attenuation at 2345Hz. [10]

; :-__-q,ﬂ“OO-"'
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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
carrles 10 marks and may have a, b cas sub questlons o

PART A .

(25 Marks)
1.a)  Draw the stress-strain curve for mild steel and indicate salient points. [2]
b)  What is lateral strain and poisson’s ratio? [3]
¢)  Describe the concept of shear force in beams. 2]
d)  Differentiate between varying loads and uniformly distributed loads. . [3]

e)  What assumptions are made in theory of simple hmdmg? T L [2] =

f)  What are the advantages and applications of 1-Section? - N 31
g)  What are the axial stresses and compound stresses? [2]
h)  What is maximum principal stress theory? [3]
i) How the shaft is designed for maximum shear stress? [2]
j)  What is hoop-stress and volumetric strain in shells? (3]

PART - B

' (50 Marks)

2.a)  How the temperature stresses are developed?

b) A steel bar is placed between two copper bars of same area and length at a temp of 15°C.
At this stage, they are rigidly connected together at both ends. When the temperature is
raised to 315° C, the length of bars increase by 1.6 mm. Find the original length and
bllO’:SE‘; m bars. le\e Lﬁ 200 Gpa E.= 100 Gpa OLS = {J 000012 per ’C, ¢ = 0.00001 8 =
per ( ; - : [5+5]

3.a) Derive equation for the relation between three elastic moduli.

b) A bar of 25 mm. diameter is subjected to a pull of 70 kN. The extension measured on a
gauge length of 200 mm is 0.1 mm and change in diameter is 0.004 mm. Find poisson’s
ratio and values of three moduli. [5+5]

4. A simply supportéd beam of span'10 m carry as UDL of 10 KN/m over-a- length of 3’ m -

from left support and also from right support. Draw SF and BM diagram. [10]..
OR
5. A beam of length 12 m has overhanging of 3 m on left and right leaving the span between

the supports of 6 m. It carries UDL of 8 KN/m over the entire length and a concentrated
load of 10 KN at the right extreme end. Draw SF and BM diagrams and find the point of
contra flexure point. [10]



6.a)

10.

1.

How to find neutral axis of a beam and explain its importance?

A cantilever beam of cross-section 90 mm. width 120 mm deep carries a UDL of

12 KN/m. over the entire length and a concentrated load of 15 KN at the right end. Find

the bendmg stress-in the beam, when the length of beany is’ A0m. [5+5]
OR ; o

A rulln,d steel J0|st of I-Section has flange length of 300 mm. wide and 20 mm thick with

a web thickness of 20 mm. and overall depth of 1-Section is 600 mm. If this beam carries

a UDL of 40 KN/m over the simply supported beam of span 10 m, find the maximum

stress produced in the beam. [10]

At a point in a strained material, the intensities of normal stresses on two planes at right.- .
angles to each other are 35 N/mm’ and 20.N/mm? both terisile. They are accompﬂ.med by

shear stress of 15 N/mm”. Find the prmmpal planes and principal stresses. Find"also
maximum shear stress. [10]
OR

A circular shaft of 12 cm dia. is subjected to combined bending and twisting moments.
The bending moment being three times the twisting moment. If the direct tensile yield
point of material is 350 MN/m? and factor of safety on yield is 4, find the allowable
twisting momcnl by a) Md)\ll'l‘ll.ll"l‘l |mnupal stress theory b) Maximum shear stress theory. - -
. : : : [10]

A hollow shaft of 600 mm. external dia. and 400 mm internal dia. is transmitting a power
of 6000 KW at 160 rpm. Find the shear stresses at the outer and inner surfaces of the
shaft. Draw the shear stress distribution for the wall of the shaft. Find the twist over a
Iength of 4 m. of the shaft Take E = 80 Gpa. [10]
‘OR ;L
A shell of 4 m. long:, 1 m. diameleris sub;ec{ed to an internal pressure of | N/mm* II 1her ‘
thickness of shell is 10 mm; find the circumferential and longitudinal stresses. Find also
the maximum shear stress and changes in the dimensions of the shell. Take E =200 Gpa.
and poisson’s ratio = 0.3. [10]

~66000---
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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.

PAR-T- A
o : S (25 Marks) "
la) Defne Graph: Tree; Basic Cut'set and Basnc Tié set. Hlustrate wtth an example. -
(2]
b)  Explain Active elements in detail. [3]
¢) Derive the relation between voltage and current in a series connected RL Circuits.
(2]
d)  Draw a power triangle in series connected RLC networks. K]
e) " “Derive the relation between RMS and maximum value. Ty e, 2]
f) - Define form factor and peak factor. _ £t [3]
g)  Define characteristic impedance. 2]
h)  Define image and iterative impedance. [3]
i) Draw and explain T section network. 12]
j)  Explain about LC Filters. [3]
PA’RT-B . ET5
(RU Marks) "

2.a) " 'What is an electrlc circuit? What is a magnetlc Sircuit? Make a comparison
between electric circuit and magnetic circuit.

b) Coil 1 of a pair of coupled coils has a continuous current of 5A, and the

corresponding fluxes ¢;, and ¢, are 0.2 and 0.4 mWb respectively. If the turns

are N| = 500 and N, = 1500, find L;, L, M and k. [5+5]
o OR :
3.a) . --El “or the network shown in below Fu_.u:e 1 find Za/, and I
» T ‘S G
[N 50 « 1€ *fo
PR O D Y, i \‘ ’\A’\‘\
| st \ |

ll’.sm?.:\"© Za—i)-‘- 1 5 rE* 1H % 35

1
i
T

-

b

If‘ig__u re: 1



b)

4.a)
b)

5.a)

inductance.

b)

9.2)

b)

Find the input impedance of the circuit shown in Figure 2. Assume that the circuit

operates at = 50 rad/s. [5+5]
2 wF 02H
o—| AT——
Ta j_3 = '§ 8Q
10 mF
5 T
Figure: 2

Obtain the current locus of a fixed resistance and a variable capacitance.

Given a series RLC. circuit with R = 10 ohms, L= 1 mH and C-= 1 pF is
‘connected across a sinusoidal source of 20 V with’ ‘variable frequency FFind: 1) The

résonant frequency ii) Q factor of the circuit at resonant frequency iii)-Half power

frequencies [5+5]
OR

Derive and draw the response of a series RLC circuit for step input.

An impedance Z; = 10 +j10 Q is connected in parallel with another impedance of

resistance 8.5 € and a variable mpacltance connected in series. Find C such that

" the clrcmt is in resonance at 5 KHz. - " R il . [5+5]

A series- connected RLC 01rcu1t has R =4 and L 25 mH:
a) Calculate the value of C that will produce a quality factor of 50.
b) Find w, @2, and B.
c) Determine the average power dissipated at o = wo, ©1, 0. Take V,,= 100 V.
[3+3+4]
/OR B

Obtam the current IOCUS ofa serles cn‘cur[ havmg a ﬁxed remstance and a varlable :’_ :

Given a series RLC circuit with R = 100 ohms, L = 0.5 H and C = 40 pF,
Calculate the resonant, lower and upper half — power frequencies. [5+5]

Explain clearly the terms:

. a) Characteristic Impedance and -~ _ _
‘b) Image Transtm Constant. . "¢ - ' 5 [5+5]

OR
Define Hybrid parameters of a Two Port network. Establish the relation between
Hybrid Parameters and ABCD Parameters.
A symmetrical T-section has an inductance of 0.47H in each series arm and a
300 pF capacitor in the shunt arm.
i) Find the characteristic impedance at frequencies of 50 Hz and 100 Hz.

i) If the T-section is-terminated in the characteristic impedancg, find the ratio of ;-
< load current to input €urrent at both thé frequencies. . . - [5+5]



+-=: 10.a) What is a high pass filter? In what respects it is different from a low pass filter?
b) Derive the equations to find the inductances and capacitances of a constant K high
pass filter. [5+5]
OR
11.a)-- What is an LC immiitance function? State the properties of such functions. .
b)- Design a constant ‘K* T-sectionlow pass filter having cutoff frequency of 2 kHz"~
" and nominal characteristic impedance of 600 ohms. [5+5]
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PART A 4

(25 Marks)

l.a) Represent the proposition “If you have the flee then you miss the final
examination™ into symbolic form and also it negation. 2]

b)  Provide a proof by direct method of the following statement, “If X is odd then x>
is odd”. [3]
¢) " Differentiate paitial ordering andtotal.ordering r"élallons e 2]
d)-" Define lattice and write its properties. 2 Ll [3]

e)  Find out how many 5-digit numbers greater than 30 000 can be formed from the

digits 1,2,3,4 and 5. [2]
f)  In how many ways can we draw a heart or queen from a pack of cards. [3]
g)  Define recurrence relation and explain recurrence relation for towers of Hanoi.
2]
h) .- - Solve recurrence relation a,-4a,.+4a,..=0, a;=0..a;= I e f [3]
i) - Define complete graph and wheel graph. C e 2]

j)  Define planar graph and write conditions for testing pldnarlty of the graph .|3]

PART-B
(50 Marks)
2.a)  State and explain the rules that can generate a well formed formula.
b) Show that R = S can be derived hom premises, P = (Q = 8), -*RvP)and Q.

[5+5] 5;1‘.‘.’.’,‘;;

OR
3.a) Define PDNF and find PDNF for (~P <> R) A (Q <> P).
b)  Prove or disprove the validity of the following arguments using the rules of
inference, All men are fallible, All kings are men, Therefore, all kings are fallible.
[5+5]

4.2) " "lfa;b are any two elements of a g é,roup (G .) which anmute show that a "andb -

- -t
. commute, b’ and ammmute a! and b” commute.

b) “ Let A= {1,2,3.4,6,8,12,24}, show that the relation ‘dl\ﬁdes is partlal ordermg onw

A and draw Hasse diagram. [5+5]
OR
5.a) LetG={-1,0, 1}, verify whether G forms a group under usual addition.
b)  Show that the sets of even numbers and odd numbers are both recursive.  [5+5]



6.a)

b) -

7.a)

& .}Sldle and prove bmomlal theorem

Find the number of integers between 1 and 250 which are divisible by any of the
integers 2,3,5 or 7 and hence find the number of integers between 1, 250 which

are not divisible by 2, 3, 5 or 7.

OR

sl

words thus obtained are arranged as in a dlctlonary, what is the rank of the given

word?
Use multinomial theorem to expand (X|+X2+X3+X4)4.

. Solve the recurrence relation ap — Sy + 6an, = (n+l) =0, a;= 1
) ---"Solve the recurrenu: relatlon an~ Tag1 + 10252 =4" ag=0, a;= ] P

..... | — 011
Explain Fibonacci relation with suitable examples and also solve it.

Solve a, — 7an.; + 10a,2 = 0, ag=10, a;=41 using generating functions.

In any planar graph, show that |V|- |E|+R|—2

Pm\m that complule graph of 5 vertices is non planar.

OR

:"ffi..Wntc an algorlthm for breadth-first.search spanning tree.

Write Kruskal’s Algorithm and explain it with an example.

---00000---
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PART—

l.a)  States the Kirchhoff’s Laws.
b)  What is meant by Super Node?
¢) Define the Average value of a periodic waveform.
d)  Define the instantaneous value and peak value.
e)  Define the band width and Q factor? Write its expressmns
f)  Whatis the significance of dot convention? '

g)  What is meant by duality? Give elements equivalent to dual elements.
h)  Write the procedure for constructing a tie set matrix for a given graph.

i)  State the Superposition theorem.

) Write the procedure to obtain the Thevenin’s equivalent circuit.

" PART-B
2. Fmd the mesh currents in the 01rcu1t shown in below ﬁgﬁre]
80 iV
- AAN—
Iy
&
o0 oy 61 R
TN o U, PR .{!l e VAVAY 1——-4M—-—r

Figure: 1
5 OR

=2V

(25 Marks)

(2]

(3]

(2]

Bl
2]
[31
(2]
[3]
(2]
[3]

(50 Marks) -
[10]



3.a)

b)

4.2)

b)

5.a)

Find current ‘I” for the circuit shown in figure 2 by using delta/star transformation.

! g0
PR
. AN a

166 V —

Figure: 2

Use:current division twice find the current Iy, in the ¢ir¢uit shown in Figure 3. [5+5]

1.6 12

8 0
AVAVAV,
W A
— ¢ 20 £}
—AAA—
h 60
A RN o
s
AN~
Figure: 3

A coil of R = 4 ohms, X;= 3 ohms connected in series with a condenser of R = 8 ohms,
Xc= 8 ohms, this combination is connected to 4 ohms resistor. Across this series circuit a
voltage 100 volts is applled Calculate

1) current

i1) voltage drops: ACTOSS. conl cond:..nser and resistof. and
iii) power absorbed by the circuit.
A series R-L-C circuit consists of 100 ohms resistor and an inductor of 0.318H and a
capacitor of unknown value. This circuit is supplied by 230V, 50 Hz supply and draws a
current of 2.3A, and the current is in phase with the supply voltage. Find the value of the
capaCItance and the power supplied by the source. [5+5]

: OR :
A circujt consists of a pure resistance: ‘and a coil connected in series as shown in f'bure 4. "
Powers dissipated in the resistance and in the coil are 1000W and 250W respcuwely:m
Voltage drops across the resistance and the coil are 200 V and 300 V respectively.
Determine the reactance of the coil and the supply voltage.

Figure: 4



b) An inductor of 0.5H inductance 90Q resistance is connected in parallel with a 25uF
capacitor. A voltage of 230V at 50Hz is maintained across the circuit. Determine the total
power taken from the source (Figure 5). [5+5]

Figure: 5

6.a)  Explain the procedure to draw the locus diagram of R-L series circuit when L is varying.
b)  Two coils having 500 and 1000 turns, respectlvely, are wound side by side on a closed
iron circuit of area of cross-section 100 cm® and mean length 800 cm. Calculate the
coefficients of self induction of the two coils and the mutual induction between the two.

Neglect leakage. Take g, as 2000. If a current steadlly grows from 0 to 1 Ain 0.1 sec,

""" thu f“rst coil, f"nd unf induced fii

the other coil. [y [4+6]..-

7.a) State and explam Faraday s laws of electromagnetlc induction.

b) A series RLC circuit has to be designed so that it has a band width of 320 Hz and
inductance of the coil is 0.2H. It is has to resonate at 350Hz, determine the resistance of
coil and capacitance of condenser. If the applied voltage is 150V, determine the voltage
across capacitor and coil. [5+5]

8.2) Dt,s.m :he the proceduire to construct the duel network w1th an example s
b)  For the resistive network as shown'in Tigure 6, write a cut set schedulé and eqmllbrlum
equations on voltage basis. Hence obtain value of branch voltage and branch currents.

[5+5]
EE

'( '.:Ri;\l- & e
\ ¥ ARAL N G
B ?’z, r ./;_m«.

. :-_:: Q /L"‘r//

D N

fav A

_ Figure:
OR



9.a) Draw the dual network for the circuit shown in figure 7 and explain the procedure

employed.
Ry
I - N'V‘ Ao — . —mitis
k| Ry R, 1
f oo --*,-‘-..n._l - e 1
i | gL
c [ =Ry, UF“’ :'ri"
. i
Figure: 7
b) Explain the superinesh analysis with an-example. [5+5]":
10.  Calculate the change in current of the network "given in figure 8 Usiﬁg compenéation
theorem when load resistor changes to 10 ohms. [10]
9 6
— AN ———— WW—
{0 f G gf‘:’LzZ 0
Figure: 8
OR
11. Find the current through 9 ohms resmtor for the followmg network shown in figure 9
usm;b Norton s th‘ébrem DE o [10]
: 10 s‘i o207
—AAN —NWY
l * A
< < <
. <50 2.9 R PINED f
Q A1 ._»;b&). g 3. £2 5[1&1
Figure: 9
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PART-
(25 Marks)
l.a)  Draw the stress-strain curve for mild steel and indicate salient points. 2]
b)  What is lateral strain and poisson’s ratio? [3]
c)  Describe the concept of shear force in beams. [2]
d)  Differentiate between varying loads and uniformly distributed loads. [3]
e)  What assumptions are made in theory of simple bending? . . [2] -
f)  Whatare the advantages and applications of 1-Section? - .- i 3]
g)  What are the axial stresses and compound stresses? [2]
h)  What is maximum principal stress theory? [3]
i) How the shaft is designed for maximum shear stress? [2]
i) What is hoop-stress and volumetric strain in shells? 3]
PART - B ;
4 : (50 Marks)

2.a)  How the temperature stresses are developed?

b) A steel bar is placed between two copper bars of same area and length at a temp of 15°C.
At this stage, they are rigidly connected together at both ends. When the temperature is
raised to 315° C, the length of bars increase by 1.6 mm. Find the orlgmal length and
stresses-in bars. Take E. = 200 Gpa. E; =100 Gpa_as 0. 000012 per, C e = 0.000018-
|1_CI" :”C. i | : : | :1 [5 i “l] R

3.a)  Derive equation for the relation between three elastic moduli.

b) A bar of 25 mm. diameter is subjected to a pull of 70 kN. The extension measured on a
gauge length of 200 mm is 0.1 mm and change in diameter is 0.004 mm. Find poisson’s
ratio and values of three moduli. [5+5]

4. A simply supported ‘beam of span 10 m carry as UDL of 10 KN/m over-a: ]ength of 3'mi

from‘left support and also from right support. Draw: SF and BM diagram.- [10]
OR
5. A beam of length 12 m has overhanging of 3 m on left and right leaving the span between

the supports of 6 m. It carriecs UDL of 8 KN/m over the entire length and a concentrated
load of 10 KN at the right extreme end. Draw SF and BM diagrams and find the point of
contra flexure point. [10]



6.2)
b)

10.

How to find neutral axis of a beam and explain its importance?

A cantilever beam of cross-section 90 mm. width 120 mm deep carries a UDL of
12 KN/m. over the entire length and a concentrated load of 15 KN at the right end. Find
the bendmg stress-in, the beam, when the length of beamis 10 m. . " [5+5] -

' OR . S

A rolled steel Jmst ofl Sectlon has ﬂange length of 300 mm. wide and 20 mm thick w1th
a web thickness of 20 mm. and overall depth of I-Section is 600 mm. If this beam carries
a UDL of 40 KN/m over the simply supported beam of span 10 m, find the maximum
stress produced in the beam. [10]

At a point in a strained -material, the intensities of normal stresses on two planes at right. -

angles to each other are 35 N/mm? and 20 N/mm” both tensile. They are accompanied by
shear stress of 15 N/mm”. Find the principal planes and principal stresses. Find also™ -

maximum shear stress. [10]
OR
A circular shaft of 12 cm dia. is subjected to combined bending and twisting moments.
The bending moment being three times the twisting moment. If the direct tensile yield
point of material is 350 MN/m?® and factor of safety on yield is 4, find the allowable
twisting moment by a) Maximum pl incipal stress lhr:ory b). Ma,xlmum 5I1ear stress <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>