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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---



- Code No: 123AU . R15

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

“B.Tech II Year I Sémester Examinations, Novembeér/December - 2017
ELECTRONIC DEVICES AND CIRCUITS
(Common to EEE, ECE, CSE, EIE, IT, MCT, ETM)

Time: 3 Hours Max. Marks: 75

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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Code No: 223AC

R15

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

~ B. Pharmaty 1I Year I.Semester Examinations, November-2017
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--
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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, 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 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]

A shell of 4 m. lonn 1 m. diameter-is sub]ea.lcd to an ‘inter nal pressure 01 | N/mm* 11 the
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]
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Note:

1.2)
b)

2.a)

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

PART-A
(25 Marks)
Define well-formed formulae and clause form. [2]
Write the statement in symbolic form then negate statements:
i) Some Drivers do not obey the speed limit.
ii) All dogs have fleas. [3]
If R is set of real numbers, then- show that the functlon F:R->R: dcimed by "o
F{x) =5x" —lis one-one function. = . = N W [2] £oea b
Give an example of group which is abelian but not cyclic. [3]
From 6 boys and 4 girls, 5 are to be selected for admission for a particular course. In
How many ways can this be done lfthere must be exactly 2 girls? [2]
Determine the co-efficient of x'? in x> (1-2x)"". [3]
Find the generating function for the following sequence 0,.1, -2, 3, -4 =y 2]
Define first order and second order recurrence relations: . d
What is.minimum spanning tree? Give an example. - o Must 2] -
Define Bipartite graph and Isomorphic graphs. [3]
PART-B
(50 Marks)
Show that the following premises are inconsistent.
If Jack misses many classes [hmugh illnéss, then he falls hlgh school.~
If Jack fails high school, then he is uneducated. -
If Jack reads a lot of books, then he is not uneducated.
Jack misses many classes through illness and reads a lot of books.
Show that R — S can be drawn from the premises P — (Q — S), ~R VP and Q.
[5+5]
OR
Show that Vx(P(x)n Q( )) VxP (\) AVxQ(x). -
Obtain principle dl':JllnCthL normal form of the foll()ng el [545)

p—={(p—9) A-(=gv—a)}

Bl



b)

5.a)
b)

6.2)
b)

8.a)

9.a)
.'.'j:: b)
10.a)

b)

If R and S are equivalence relations on a set A. Prove that R{1Sis an equivalence
Relation.
Let B= {a b,c} and A= P(B) be the power set of B. Draw the Hasse diagram for

cand posetA L ETT ._ : o ~ [5+5) 4

“OR
Prove that every subgroup of a cyclic group is cyclic.
In any group (G,*), by proving the inverse of every element is unique. Show that

(a*b)" =b"*a"Va,beG. [5+5]

Show that z (nii)=n2"".

In how many ways can 4 mathematics books, 3 history booka 3 chemlstry books and
2 sociology books be arranged on the shelf so that all books of the same subject are

together. [5+5]
OR
State and prove extended pigeon principle. Using it show that 9 colors are used to

paint 100 houses at least 12 houses will be of the same color. e [10]

Solve recurrence rélationt a,=3a,.;-24,2 for n>2.

Find the recurrence relation and initial condition for the following sequence:

6,-18,54,-162 ... [5+5]
OR

If the person invests Rs.10, 000 at 10% annual interest compounded quarterly, in how

Many maonths the money will become 15000.

Solve the follome rewrrence relationi 4,

ml

Prove that a simple graph with n vertices and k components can have at most

(n—k)(n—k+1)edges.

What is the shortest path between 9 and 9, in the following weighted figure 17?
[5+5]

~2a,=2", n>n a0 =1. [s5+45) .0



11. Determine whether the given graphs have Hamilton circuits. If it has for such circuits

shown in figure 2. [10]
a R vi v
e ( i t w2 ¥3 x.\>
s va
//
f & v ¥
a 2]

Figure: 2
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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 havea, b, ¢ - as sub questlons - -

PART- A
(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? [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]
) 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 orlglml length and
stresse\ in bars. Take Eg= 200 Gpa,, EC =100 Gpa OLS 0 000012 pcr C . = 0.000018 -
per %, S o [5+5] o

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" oyer a length of 3:m -

from left support and also from right support. Draw. 'SF and BM diagram. ... [16]..
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)
b)

10.

11,

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 bLndmg stress-in, thc beam when the length of beam s’ lO m. . ﬂ I [5+5] g
' OR ; T

A ro]led steel J0|st of I- Sectlon 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 pmnl in a strained material, thc intensities oi normal stresses on two planes at right .

angles to each other are 35 N/mm? and 20 N/mm” both tenisile. 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 lhru., 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

lwmllng moment hy a) Maximum pnnupal 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
length of 4 m. of the shaft Take E = 80 Gpa [10]

A shell of 4 m. long 1 m. diameter is suhlu,led to an internal pressure o[ | N/mm* lflhe
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]
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3.a)

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

Max. Marks: 75

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

PART- A

States the Kirchhoff’s Laws.

What is meant by Super Node?

Define the Average value of a periodic waveform.

Define the instantaneous value and pedk value. o
Dane the band width and Q factor? Write its expressmns

‘What is the significarice of dot conventioh?
What is meant by duality? Give elements equivalent to dual elements.
Write the procedure for constructing a tie set matrix for a given graph.

State the Superposition theorem.
Write the procedure to obtain the Thevenin’s equivalent circuit.

PART-B
Find the mesh currents in the circuit shown in below figurel.

B 191V

(25 Marks)
(2]
(31
(2]
(3]
(2]
[3]
(2]
(3]
(2]
[3]

(50 Marks)
[10]

A —
[ g B
; 2 ifgl v ““ 15y
+'—J\N\'—'—{! : __4[[', o
3
]'u
10V _" —21 v
Flgure. 1
OR
Fmd eurrent ‘I” for tlu, c1rcu1t showh i m ﬁgure 2 by"i]smg delta/star transformatlon
-f-.- i
A A"AY: A

196 Y =

1.6 {1

Figure: 2



b) Use current division twice find the current 1y, in the circuit shown in Figure 3. [5+5]

Y]
_ AVAVAV,
36 A
Snadi 200
NN e
1 6N
L o AAA—4 4
AVAVAVS
Figure: 3

Xc=8 ohms, this combma‘uon is connected to 4 ohms resistor. Across this series CIrcu1t a
voltage 100 volts is applied. Calculate:
1) current
ii) voltage drops across coil, condenser and resistor and
iif) power absorbed by the circuit. .
b) A series R-1.-C circuit consists of 100- ohms resistor and an inductor Uf 0.318H and‘a
capacitor of unknown value. This circuitis 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
5.) A circuit consists of a pure resistance and a coil connected in series as shown in figure 4.
Powers dissipated in the resistance and in the coil are 1000W and 250W respectively.
Valtage drops across the resistarice ; ‘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 25pF
capacitor. A voltage of 230V at 50Hz is maintained. across the circuit, Determine the total -
power taken from lhe smuce (Figure 5). N [5+5]

Figure: 5



6.a)

7.a)

9.a)

b)

Explain the procedure to draw the locus diagram of R-L series circuit when L is varying.

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: coﬂs and the mutual induction between the two. -

-Negiect leakage.. “Take u, as 2000. If a'current steadily grows from 0to-1 A in 0.1 sec,

in the first coil, find emf induced in the other coil. [4+6]
OR

State and explain Faraday’s laws of electromagnetic induction.

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

¢oil and capacitance of condenser. If lhe apphed voltage is 150V, determine the voltage -

across capacitor and coil. L [5+5]

Describe the procedure to construct the duel network with an example.
For the resistive network as shown in figure 6, write a cut set schedule and equilibrium
equations on voltage basis. Hence obtain value of branch voltage and branch currents.

[5+5]
N A .

A q

NG '\

J“ A . r-- AN o

o /-
’ '8«/&;/

< !{‘\;f'.\__‘ 2 Jv A
g ;

\J/

Figure: 6
OR

Draw the dual nctwml\ for the mrcutt shown in f"gure 7 and explam the procedure

'
e
=
=
|
-
pab P
=

- =
e
— Y
T
N
—
' -
=
3

Figilre: 7
Explain the super mesh analysis with an example. [5+5]



10. Calculate the change in current of the network given in figure 8 using compensation

theorem when load resistor changes to 10 ohms. [10]
~aa 60
AN ANWN—
= < = .
9oV S s SR =204
. Figure: 8
11.  ‘Find the current-through 9 ohms tesistor for the following network shown in figure 9
using Norton’s theorem. [10]
10 £ 2L
—WAN— AV
* “
: r__:; -:i < -c:_: .
(DAUA .;;;f:u =90 ‘% 10 :.;3 B
L

Figure: 9
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Time: 3 Hours | ' Max Marks: 75

Note:

1.2)
b)

c)

d)
€)

g)
h)

)
J)

2.a)

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

PART- A

(25 Marks)
Define well-formed formulae and clause form. 2]
Write the statement in symbolic form then negate statements:
i) Some Drivers do not obey the speed limit.
i) All dogs have fleas. _ [3]
If R:is set of real rumbers, then- show that the fu’hctlon F:R=¥R ‘defined by
f( ) - 547 —1is one-one function. A B ) [2]
Give an example of group which is abelian but not cyclic. (3]
From 6 boys and 4 gitls, 5 are to be selected for admission for a particular course. In
How many ways can this be done 1fthere must be exactly 2 girls? [2]
Determine the co-efficient of x'? in x> (1-2x)"°. [3]
Find the.generating function for the following sequence 0,.1, -2, 3, -4 <A, [2]
Definefirst order and second order recurrence relations: - = 3]
What {s minimum $panning tree? Give an example. - ! [2] %
Define Bipartite graph and Isomorphic graphs. [3]
PART-B
(50 Marks)

Show that the following premises are inconsistent.

If Jack/misses many classes through illness, then he fails hlgh school.

If Jack. falls high school, then he is uneducated.

If Jack reads a lot of books, then he is not uneducated.

Jack misses many classes through illness and reads a lot of books.

Show that R — S can be drawn from the premises P — (Q — S), ~R V P and Q.

[5+5]
OR
Show that Vx(P(x)aQ(x ) VxP(x)nVxQ(x).
()btam principle disjunctive normal form of the follnwmg [5+5] -

p—={(p—>q)r-(-gv—q)}



4.a) If R and S are equivalence relations on a set A. Prove that R()Sis an equivalence
Relation.
b) Let B= {a b,c} and A P(B) be the power set of B. Draw the Hasse diagram for

caud poSet A. [5+5]

5.a)  Prove that every subgroup of a cyclic group is cyclic.

b) In any group (G,*), by proving the inverse of every element is unique. Show that
(a*b)" =b"*a",Va,beG. [5+5]
6.a)  Show that z (mi)=n2"".

b) In how many ways can 4 mathematics books, 3 hlstory books 3 chemlstry books and
2 sociology books be arranged on the shelf so that all books of the same subject are

together. [5+5]
OR
7. State and prove extended pigeon principle. Using it show that 9 colors are used to

paint 100 houses at least 12 houses will beof the same color. . [1o]

8.a)  Solve recurrence rélation a,=3a,.1-2a,3 for n>2.
b)  Find the recurrence relation and initial condition for the following sequence:
6,-18, 54,-162 ... [5+5]
OR
9.a) Ifthe person invests Rs.10, 000 at 10% annual interest compounded quarterly, in how
Many manths the money will become 15000. oy

: " b)  Solve the following recurrence relzmon a’ . =2a, = 2” n > ” a=1.

Lkl

[5+5] 1"
10.a) Prove that a simple graph with n vertices and k components can have at most
(n—k)(n—k+1)edges.

b) What is the shortest path between 9 and 3, in the following weighted figure 17
[5+5]




11,

Determine whether the given graphs have Hamilton circuits. If it has for such circuits
shown in figure 2. [10]

/’

W

Figure: 2
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Time: 3 hours [ o A Max. Marks: 75
Answer any ﬁve questions
All questions carry equal marks

l.a)  Explain the different types of stresses and also derive the relationship between the
various elastic moduli ( E, C and K).

b) A steel bar of length 1.5 m and diameter 100 mm is em_losed coneentrlcally in‘a

copper tube of external diameter 150 mm and internal diameter 125 mm “also of length
1.5 m. If the composite bar is subjected to an axial compressive force of 500 kN, find
the stresses in steel bar and the copper tube also find the strain. Adopt E for steel is
200 kN/mm? and for copper 110 kN/mm?’. [7+8]

as shOWn in Flgulc l
: ' 60 kN 25 kN

20 kN/m

AN
Ao

_ 1S5m Smo
< < 7S

. Figure: 1

3.a)  State and explain the assumptions made in the theory of simple bending.
b) A simply supported steel beam of span 5 m has an unsymmetrical I-section, top flange
200 mm * 16 mm, bottom flange 150 mm x 16 mm, web of thickness 12 mm and the
total depth of the section is 250 mm. If the permissible stresses are 175 N/mm’ in

tension and 140 N/mm® in compression respectl\/ely, (lcienmne the ‘safe uniformly .

distributed load carried by the beam. R : [7+8]

4, A beam of T-section, flange 250 mm x 20 mm, web of 16 mm thickness and the total
depth of the section is 300 mm, is subjected to a shear force of 150 kN. Draw the shear
stress distribution across the depth of the section and also find the location and
magnitude of maximum shear stress. [15]

5. ;D’e!jcrhﬂne the maximum deflection, deflection under the concentrated load and the .
‘slopes at the supports of a beam suppofted and loaded as shown in Figure 2. Assume
the flexural rigidity is constant. [15]



b)

l_ LA
_"|"' i I| ‘"'I, ,-ulrll \ ‘\ ||‘

= aiee

3m ) 2

Figure: 2
The state of stress at a point in a strained body is shown in Figure 3, using the Mohar’s
circle of stress, determine (i) the maximum shear stress and its location (ii) the plane
of action and the magnitude of pr i|1ci|ﬂl stresses and (iii) the normal and shear stresses

_actmg on a plane making an angle 60" in the clockw1se direction w1th respect to x- -
axis. - -

30 mPa

o
] R

R 1) NP2

Figure: 3
State and explain the maximum strain energy theory and the failure criterion.  [8+7]

A thin steel cylindrical shell of 20 mm thickness, 1.5 m diameter and 3.5 m long is
carrying a fluid at a pressure of 3 N/mm’. Find the maximum shear stress induced and

"the change in dmmclcr change in length and change in the volume oflhc; cylinder. E
for steel is 200 kN/mm? and Poisson’s ratio is 0.3. e [15]

Draw the radial stress and hoop stress distribution across the section of a pipe 250 mm
external diameter and 125 mm internal diameter due to an internal fluid pressure of
75 N/mm? and external fluid pressure of 10 N/mm?®. [15]

+2=-00000---
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Time: 3 hours iy : - ‘Max. Marks: 75 .
Answer any flve questlons
All questions carry equal marks

I.a)  Derive the expression for energy stored in a capacitive element from the
fundamentals.
b) - ‘Discuss the differences between dupcndcnt and independent sourees.
¢) “An electric oven connected to 220V supply consumes 3KW. Find the power
consumed if the supply voltage in dropped to 200V. [5+5+5]

2.a)  Derive expression for delta to star transformation of three resistive elements.

b)  Find the currents in all branches of following circuit shown in figure 1 using node
voltage method, _ [7+8]

;3%

Figure: 1
3.a) Determine the peak factor and form factor of the following wave form shown in
figure 2.
f(t)

time(s)
Figure: 2
b) Determine the total current supplied, complex power in each branch of following
circuit shown in figure 3. What is the overall power factor. [7+8]
(_,:; 80 = 3Q
w0
} ‘f__l%,+j06£) \ 80

‘Figure: 3



4.a)  Derive the expression for half power frequencies of an RLC series circuit.
b) A coil of 20 ohm resistance and an inductance of 0.2H is connected in parallel with a
capacitor of 100 uF . Determine the resonant frequency and the input impedance at

resonance. - o [7+8]

5.2)  Explain dot convention for coupied‘-eircuits.
b) Find the equivalent inductance of the following circuit shown in figure 4. [7+8]

.
a >

Leq .&’ o -]
__,___—__9 - L1 ) Y L,

b

Figure: 4
6.a) Determine the cut set and tieset matrices for the following graph shown in figure 5
.. considering the tree(3,4,2).

Figure: S

b) Define and explain the following:
i) twigs ii) links iii) graph iv) tree v) cut set. . [7+8]

7.8) :For the circuit'shown in the figure 6, find the Thwmm’s equival__q‘h:‘[:_.

120
—oa

60

Figure: 6



b)  Find the power in 10Q resistance using superposition theorem shown in figure 7.
- [7+8]

Figure: 7

8.a)  Find the value of Z, in the circuit shown in figure 8 for maximum power transfer and
also the maximum power.

25[90°y

Figure: 8
b) -.Find-the current.in4 Q) resistance usiig Norton theorem shown in figure 9. [8:+7] /.

100 0"
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1.a)

b)

N

3.a)

b)

4.a)

Answer auy Five Questions =~
" All Questions Carry Equal Marks

Draw stress-strain curve for mild steel rod subjected to tension and explain various
salient points on the curve.

Twao bars of copper and aluminum are of equal length and have cross-sections of 400 and
800 sq. mm. respectively. They are rigidly connected at their ends. If this compound
member is subjected to a longitudinal pull of 300 KN, find the propor[mn of load carried
on each rod and induced stresses. Take E for copper as 1.4 10° N/mm?, for aluminum as
0.9%10° N/mm?*. [7+8]

Draw S.F and B.M diagram for the simply supported beam carrying loads as shown in
figure 1, ‘ [15]

JZ}K < _2_~}< ‘,\Jr/%_J;
B i o e e S R e S S

b

s | 2.
—
E_l_gure. 1
Dérive the equation’:M/I f/y E/R: Where
M - Bending moment; I — Moment of Inertic
f — Bending stress y — Distance from N.A
E - Young’s modulus R - Radius of curvature.

A hollow circular beam having outside diameter twice the inside diameter, is subjected to

a point load of 30 KN at its centre of span of 6 m. If the allowable bending stress in the .

beam is-limited to 120 MN/sq. m, ﬁnd_th_c inside diameter of bar. [8+7] ™

Derive an equation for the shear stress developed in a beam of rectangular cross-section.

Find the maximum shear stress induced by a load of 4 KN in the vertical section of a

hollow beam of square section of outside width of 12 cm and thickness of material 2 cms.
[7+8]

Determine the magnitudes and nature of forces in the .mernbers of the, frarhe shown m ‘ h

figure 2. ; : (151



6:a)

b)

i “7“-,a)
“b)

8.a)
.b)

when a concentrated load of “W” is placed at thc end

A beam of length 8m and having uniform rectangular section is supported at its ends and
carries a uniformly distributed load of 2 KN/m over the entire length. Calculate the depth
of section, if the central deflection is not to exceed 12 mm. Take ratio between depth to
width as 2. and E =210 Gpa [7+8]

Derive: cqua’nons to f'nd longitudinal.and hoop stress Fnr | lhm cyllnder L
A thin spherical shéll’ of 2 m. diameter is 10 mm. thick. Tf it is filled with liquid at a
pressure of 3.5 Mpa, find longitudinal and hoop stress. Take E =210 Gpa, Poisson’s ratio
=0.25. [7+8]

Sketch the radial and hoop — stress distribution across the section of a thick — cylinder.
A thick eylinder of internal dia 125 mm. and external diameter 250 mm is subjected to an
internal pressure of 12 N/sq. mm. Find the tadial and’ honp stresses across the section. =
. : [7+8] -
--00000--
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Answer any five questions
All questions carry equal marks

l.a)  Write about physiological buffers and their sngmﬁcance
b) C on'lpare covalent and non covalenl mteractlons . Ay S [8+7]
2.a) Descrlbe satumlt.d éhd unsaturated hydrocarbons w1th examples
b)  Write how stereochemistry is important for the study of structure of molecules
and their manipulations. [7+8]

3.a)  Write a note on industrially significant carbohydrates.
b) . Describe the process of glycolysis. and also mentlon the fate of pyruvate under

_v_...,.‘iaembtc and anaerobic conditions: =
4. Write notes on:
a) Oxidative phosphorylation
b) Gibb’s free energy. [7+8]
5. Give an overview of various types of amino acids with their properties.  [15]
6.a) .. V.D:e:scribe Shikimate pﬁthway for the production of amino acids. .
b)  Write a note on nitrogen cycle. [8+7]
7.a)  Give classification of lipids and emphasize upon complex lipids.
b)  Discuss the significance of cholesterol in lipid profile analysis. [8+7]

8.a) -.Describe the structure of purines-and pyrimidines:

[7+8] -

b) --“"':Disulss the fafe of mtrogunous bases, pcntmes'and phosphorlc acld in ap”

‘organism. - [7+8]
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Time: 3 liours —~ - S ‘Max, Marks: 80
0 A Answer any five questlons E #AT

All questions carry equal ‘marks

l.a) How do you convert hexadecimal fractional number into decimal number and
binary number?
b)  Describe dlfferent types of numenc codes Explam them with suitable examples.
_ T [8+8]

2.a) Implement the following switching functions with minimum number of NOR
gates?
i) o(AX+ BX) (A+X) i) AB+(B+ X)A
b)  What are the different degenerative and non-degenerative forms of logic gate

) combmatlons in two level reallzatlon? Brleﬂy explam them‘? [8+8]
3. '.ﬁf'i.':::Siinpllfy the followmg Boolean. expressmn using. tabulatlon methnd‘7
$(A, B X A B)=ym(2,3,4,7,8 11,13, 14) +d(1, 5, 10). [1o]

4.a) Design half subtractor. Realize full subtractor using half subtractors and explain
the circuit operation.

b) Draw the logic diagram and explam the opemllon of the 4 bit excess3

aclder/subtraulor o a7 e, b [848]

5.a) Obtain logical functions to design decimal to octal priority encoder? lmplement
the circuit with NAND gates.
b)  Implement the following Boolean function using 1 x 8 de-multiplexer and 4 x |
multiplexer? @ (A, B, X) = AB+ AX+ BX+ AX [8+8]

6.a) .How the ROM architecture is constructed? Draw structure of for 32 x 8ROM. ..
b) - "How. the proglammmg tables are prepared for PAL .md PLA., use the’ following -
“logic functions?

DA (o, & v, H)=Ym(0,2,5,7,8, 10,12, 13)
2

i) B(w, & v, ) =>m(0,1,2,6,8,9, 14, 15)
iii) X (o, & w, ) =Ym(0, 8, 14, 15). [8+8]
7.a) . Explain the operation of J-K flip- ﬂop What is race around condmon and how it is
- eliminated? : :
b)  Designa synchlonous counter to count 3,4,6, 7 g 4 ....... using J- K ﬂlp flops?

[8+8]



Obtain a minimal state table using partition technique for the state table given
below. Find the minimum length sequence that distinguishes state from A from

state B. [16]

PS NS, Z

X=0 | X=1
A B0 | H1Y}
B F.0 | D1
C D,1 | EJ0
D C,1 F,0
E D,0 | E,1
F C,0 | E,l
G| €0 | D1
H |Gt | AQ
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Note: THis question paper contains two paits 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.

PART- A e . (25 Marks)--.
1.a) - Define hospital and give classifications of hospitals. Lo ‘121
b)  Explain the legal basis of hospital formulary system. 3]
¢)  Write the organization of drug store. [2]
d)  Explain the procedure for controlling ward stock of narcotics by the nurses. [3]
e) How demand and costing affect sterile and non sterile manufacturing. [2]
f)  Write a note on policy making of manufacturable items. 31 .
g) -~ “Enumerate various processes for easy retrieval of drug information. .. 1205

h) . Mention various factors contributing for medication error and C\q)hm anyone. . [3] .
i) Write a note on response of community pharmacist giving one example of common

symptom. 2]
j)  Write notes on the maintenance of records of retail sale. [3]
PART-B 2 7 (50 Marks).
2. Défine Pharmacy and Therapeutic Committee and explain its objectives and operation of
the same (PTC). [10]
OR
3.a)  Give the procedure for budget preparation and implementation for hospital pharmacy.
b)  Explain the responsibility of chief pharmacists. [6+4]

4.a) Txplain the purchase’ procudure fol}owed in hosthaI pharmacy m the Iarge hospltal :
b) - Explain on stocking norms in Drug stores for unintetrupted suppiy of drugs in hospltals;
[4+6]
OR
5.a)  Discuss unit dose drug distribution system with its advantages.
b)  What is ambulatory patient? Explain the method of dispensing to out patients. [6+4]

6. " Define Central Sterlle Supply Room Explain 1ts fum,‘uon locatlon and layout.  [10]-
ORI

7.a)  Write about manufacturmg records to be maintained for manufacture of sterile products.

b)  Discuss on personnel requirements in sterile manufacturing area. [6+4]



10.

11.

- Write a note on following:
- a) Patients medication profile S -
“'b) Adverse drug reaction reports and records. TI5+5]

. Define compliance. Explain the strategies to enhance patient compliance. Mention
- .compliance aid.© S ‘ L

Define medication error. Discuss the various factors contributing for medication error and
strategies to overcome the same. {10]
OR

Write exhaustive note on organization and structure of retail drug store and its legal
requirements. [10]
OR

[0y
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l.a) .

c)
d)
e)

).~

i)
J)

5.a)

b)

B. Pharmacy II Year I Semester Examinations, November-2017
. - ANATOMY: PHYSIOLOGY AND PATHOPHYSIOLOGY
Time: 3hours .~ " AN Max M«lrks 75

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.

PART - A (25 Marks)
Define Psychesis and-epilepsy.. ' [2]
Name the receptors of Parasympathetic nervous system? [3]
Define respiratory volumes and vital capacity. 2]
Write the difference between Acute and Chronic renal failure? [3]
Define Diabetes hyperthyroidism. [2]
Name the different layers of Adrenal gland with their respectlve secretions?[3]
-~ Define Fertilization and sex d11fcrent1at|on Ao = el [2]
‘Write a note on ‘Teimesters. ] & " | ! [3]
" Define pathogenesis and cellular adoptatlons - o 2]
Write the difference between atrophy and hypertrophy? [3]
PART - B (50 Marks)
.Draw a neat labgled dlagram of Bram Write a detalled note on Cerebellum.
OR
Write a detailed note on receptors and secretion of ANS? [10]
Draw a neat labeled diagram of respiratory system and in detail about the
mechanism of respiration? [10]
OR
~_Enumerate the formation of urlne9
Write note on micturition. et [7+3]

Explain the anatomy of adrenal gland and explain about the secretions of adrenal
gland. [10]
OR

Write a note on pancreas and explain about the blood glucose regulation? [10]

S ']j-nq_l_..ﬁerate th(;-_j_’phé:i,s_e_;_sfof menstrial.cygle along w1th the changes lnthe yterus?

[10]

OR
Draw a neat labeled diagram of male reproductive system and explain about the
spermatogenesis? [10]



Explain in detail about the acute and chronic inflammation?
OR

Write short note on:

a) Mediators of inflammation

b) Morphology. of cell injury

¢) Methods of cell repair.

--00000--
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Note:

2.a)

b)

3a)

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.

PART A
(25 Marks)
Subtract the following using I’s and 2’s complement (101), - (10110),.  [2]
Distinguish between canonical and standard forms by giving an example. [3]
Derive the sum of minterms for the function f(a,b,c)=a'b+b’c 2]
Implement the followmg function usmg only NAND Gates F=a. (b’+ c') + (b. ).
(3]

leferentlate multlplexer and de- mu]tlplexer ‘:', M (2]

" Draw the diagram of 4-Bit Parallel adder cum parallel subtractor. [3]
Show the excitation table and truth table of JK flip flop. [2]
Differentiate critical and non-critical race. [3]
Define Register Transfer Language. [2]
Differentiate PLA and PAL. [3]

PART-B
(50 Marks)

What are the various logic gates, give the representation along with the truth
table.
What is the use of complements? Perform subtraction using 7°s complement for

the given Base-7 numbers (565)-(666). [5+5]
OR
“Convert the fo[]nwmg to the corr espondmg bases L,
© 1) (9BCD)1s . = (.. ) S
i) (323)s= ( s
Given the 8 bit data word 11011011, generate the 12 bit composite word for the
Hamming code that corrects and detects single errors. [5+5]

4.a)

on | y N AND function. e et e
Fuoeoernis A UR (TR Boeow s e

5.a)

b)

Derive the product of maxterms for f(a b,c d) a.b. c+ b d+c d'.

Obtain the simplified expression in SOP form of
F(a,b,c,d,e)=>(1,2,4,7,12,14,15,24,27,29,30,3 1 Jusing K-maps.

Implement the function f(a,b,c)=n(0,1,3,4) using NAND-NAND two level gate
structure. [5+5]

[5+5] P 2=



10.

11.

Implement and odd parity generator for 3-bit using a decoder.
Design a circuit for 2-bit binary multiplier. [5+5]
. OR e

I)_'eﬁ‘i}e a multiplexer? Draw a 4:1 multiplexer er"’fhe function

f(a.b,e,d)=Y(0, 4,5,10,11,12.15)
Design a full binary adder with two half adders and a OR gate. [5+5]

Explain about a NOR Latch in detail, with a neat diagram.
Design a 3-bit counter using T flip flops. [5+5]
OR -
Define essential hazard? Implement SR Latch by avoiding Ha‘ﬁal"(lgf<Nc§atly draw
the diagram of SR latch before hazard and after Hazard elimination. >+ [10]
Explain about RAM in detail. [10]
OR
What is a micro operation? List and explain its categories with relevant examples.
[10]
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Note:

b)
c)

7.a)

b)

This; qut.stlon paper contains two parts A and B. , L

Part A is.compulsary which carries 25 marks. Answer all. questlons 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)
Write about unit step function and unit impulse function. 12]
Define s:gnal bandwidth and system bandwidth. : [3]
Determine the complex exponential Fourier series lcplt_sentatlon for
x(t) = cos (2t + Z) . 2]
Find the Fourier transform of x(t) = /0", [3]
Find the Laplace transform of x(t) = —e?" u(—t). [2]
Write the dlfferences between the contmuous time srgnal e]"’ot and the dlscrete time
signal ¢“o", A - §4% S i3]
Explain.about second order statlonary prooess L [2]
Explain about Cross- Covariance function. [3]
Define Cross-Power Spectrum function. 2]
. . . 8
Find auto correlation function for Syx (@) = TR [3]
PART=B s
(50 Marks) .

Definé orthogonal 51gna] space and orthogonal vector space Brmg out clearly its -

applications in representing a signal and vector respectively.

Explain how functions can be approximated using orthogonal functions. [5+5]
OR

Derive the relationship between rise time and bandwidth.

State and Prove the Convolution property of Fourier transform. _ [5+5]

Expand following function f(t) by trigonometric Fourier series over the interval (0,1).

In this interval f(t) is expressed as f(t) = At

State and prove multiplication property of continuous time Fourier series. [5+5]
OR

Find the Fourier transform of symmetrical gate pulse and sketch the spectrum.

State and prove sampllng theorem for band limited 51gnals using analytlcal approach.

Slale and prove the pmertles of ROC of Laplace tr dnslorm ST
Find the inverse Laplace transform of X(s) = (—J:}% Re(s) > 0. [5+5]

OR
Find X(z) and sketch the zero-pole plot and the ROC for a <1 and a > 1 for the
signal x[n] = all.

Determme the i inverse Z transform of X(Z) log ( = 1)‘ ; ROC|z|.>al..  [5+5].



10.

11«

Explain briefly aboul Gaugsian and Ponsson Random Process.
Show that the random process X () = Acos (wot + 0) is wide-sense’ slanona:y if it is
assumed that A and w, are constants and 6 is a uniformly density random variable
over the interval (0,27). [5+5]

OR
Explain about Auto-correlation function with their properties.
Show that mean square value of output response is independent of time t. [5+5]

Explain about cross power spectrum -deﬁsily and its propertics with proofs. [10]
OR
Derive the relationship between cross-power spectrum and cross correlation function.
[10]
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b)

c)
d)

g)
h)
)
),

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.

~PART- A
(25 Marks)
How does field distortion affect commutation? [2]
Mention the causes for failure of dc shunt generator to excite. [3]
What do you mean by stalling current in DC Motor? [2]
What are the functions of no-voltage release wll and over load release coil in dc
" motor starter? T 3]
Mention the factors on which hysteresis loss depends, . a4 2]
What are the advantages and disadvantages of Swinburne’s Test? [3]
Why transformer rating is expressed in terms of kVA? 2]
What is the difference between cylindrical-type and sandwich-type winding?[3]
What are the advantages of Sumpner’s test over OC and SC tests? 2]
What are the necessary conditions requnred for parallel operation of single phase
.transformer‘7 S } (3]
PART-B
(50 Marks)

2.a)

“and shunt field resistances are 0.2 and.250 ohms respectively. Caloulate the spu,d'_' e
- when loaded and taking SOA. Assume the flux to be'constant. ... .~ [5+5] ...

5.a)
b)

Discuss in detail, the load characteristics of DC Series and Shunt generators.
A 440 V, 4-pole, 25 kW, dc generator has a wave-connected armature winding
with 846 conductors The mean flux density in the air-gap under the interpoles is

0.5 Wb/m? on full.load and the radial.gap ]ength is. 0 3 cm. Calculate the number

.-fofturns requlred on each mtcrpole I ol =4 o [5+5] o
( ‘OR AT
Explain about demagnetizing AT/pole and cross magnetizing AT/pole.
Briefly explain the function of compensating winding in DC machine. [5+5]

Derive the torque equation of a DC Motor.
A 250V shunt motor runs at 1000 rpm at no load and takes 8A. The total armature

OR
Derive the condition for maximum efficiency in DC machines.
The iron losses in a dc machine, when driven at normal speed and at normal
excitation are 8K W. When driven at half speed and same excitation the losses are
reduced to 3 KW. Determine the values of eddy current and hysteresis losses at

(i) balf speed and (ii) full speed. - __ [5+5]



6.2)

b)

8.a)

Describe the brake test on DC motor to determine the performance characteristics
of DC motor.
A 440V DC Shunt motor takes 4A at no load. Its armature and field resistances

are 0.4Q and 220Q respectively: Estimate the kW, output and efficienicy when the

motor takes 60A on full load. . v C o [5+5]
OR

With a neat sketch, explain the procedure of Hopkinson’s Test? Mention its

advantages and disadvantages. [10]

From the fundamentals, develop the exact equivalent circuit of a Transformer.

A single phase 50Hz transformer has 100 turns on the primary and 400 turns on.

~ the secondary winding. The net cross sectional ‘area of core is 2‘3(}<,m2 If the.‘.
~ - primary winding is connected to a 230V 50Hz supply, determing:

9.a)

by~

10.

i) The EMF induced in the secondary winding

ii) The maximum value of flux density in the core. [5+5]
OR

Define efficiency and regulation of a transformer. Show how the power factor

affects both of them.

__The voltage per turn of a singl¢ phase transformu is 1.1V. When the primary - - -
- winding is connected 1o a 220V, 50Hz A.C supply, the secondary voltage is found... -
to be 550V. Find:

i) Primary and Secondary turns
ii) Core area if the maximum flux density is 1.1 wh/m?, [5+5]

Mention the different tests that are conducted on Transformer? Explain the

procedure for conducting Sumpner’s test along w1th all precautions.to be taken -

< while conducting the test with neat.diagram. # ) [10]

11.2)

b)

OR
Explain the effect of third harmonics in phase voltages of three phase
transformers.
A 3phase transformer bank consisting of three 1-phase transformers is used to
step-down the voltage of a 3-phase, 6600V transmission line. If primary line-

...current is 10Amp, calculdlu the secondary line. voitabc line current” and output..

“KVA for the Iollowmg connections. 1. Y/ A and’ :1 /\IY The turn’ s ratio is 12.-
“Neglect losses. [5+5]
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Note: This question paper contains two parts A and B.

1.a)

c)
d)

€)

g)
h)

J)

2.2)

b)

3.a)

4.a)
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.

PART- A
: a5 (25 Marks)
What are the properties of potential function? [2]
What are the limitations of Coulomb’s law? [3]
Define dipole and dipole moment. [2]
What is the capacitance of a parallel plate capacitor when the stored energy is 5 ul
and the voltage across the plates is 5 V? [3]
What-are the llmltatlom of Ampere circuital law?' P AR [2] = i~
State Biot-Savart’s law. - R e o [3]=
What is the significance of Lorentz force equatlon in magnetlc felds" [2]
A solenoid with air core has 2000 turns and a length of 500 mm. Core radius is
40 mm. Find its inductance. [3]
Write the Maxwell’s equations in integral form for time varying fields. 2]
What is meant by statlcally induced e. m. ? [3]
PART B )
(50 Marks)

Derive the expression for electric field intensity due to line charge.

Four concentrated charges Q; = 0.3 uC, Q> =0.2 uC, Q3 = —0.3 pC, Q4 = 0.2 pC are
located at the vertices of a plane rectangle. The length of rectangle is 5 cm and
breadth of the rectangle is 2 cm. Find the magnitude and direction of resultant force
on Q1 . I e Ly [5+5]

. g OR e, ‘
Explam the Laplace and Poisson’s’ equatlons for electrosmt]c fields
Using Gauss law, derive an expression for electric field intensity at any point inside
and outside of a sphere of radius ‘a’ due to a uniform spherical charge distribution of
volume charge density of ‘p’. [5+5]

Derive the expression for energy stored and energy density in static electric field.

A parallel plate capacitor consists of two square nietal plates of side 500 mm and : :

separated by a 10 mm slab of Teflon with ¢, = 2 and 6.mm thickness is placed on the
lower plate leaving an air gap of 4mm thick between it and upper plate. If 100 V is
applied across the capacitor, find D, in Teflon and air. [5+5]

OR



5.a)

b)
6.a)
b)
7.a)

b)

10.a)
b)
'f'; 11.a)

b)

State and prove the conditions on the tangential and normal components of electric
flux density and electric field intensity, at the boundary between the dielectrics.

A square parallel plate capacitor 200 mm on side with a plate spacing of 25 mm is
filled with a dielectric slap (g, =240 of the same dimensions if 100 V is applied to the

.capacr[or) Find: (i) 1 the pnlarlzatlon P m the dlelectmc and (n) the energy. “stored by the -
eapacitor. . VUL o Bl £

State Biot-Savart’s law for magnetic field B due to a steady line current in free space.
Derive an expression for magnetic field intensity due to infinite sheet of current.
[5+5]
OR
A steady current of 10°A is established in a long straight hollow aluminum conductor

having inner and outer radius of 1.5°em and 3 cm respéctively. Flnd the value of B as e

function of radius:"
Derive an expression for the magnetic field strength at the center of a square loop of
side ‘@’ meters and N turns. [5+5]

Derive point form of Ampere’s circuital law.
Two infinitely long parallel conductors are separated by a distance ‘d’. Find the force
per unit length exerted by one of the conductor on the other if the currents in the two :
conductors are Iy and L. o [5+5]

OR
Derive the expression for inductance of a solenoid.
A single-phase circuit comprises two parallel conductors A and B, each 1 cm
diameter and spaced 1 meter apart. The conductors carry currents of +100 and -100
amperes respectively. Determine the magnetic field intensity at the surface of each
conductor and also-exactly midway between A and'B, . oy S 545]

A conductor with cross sectional area of 10 cm? carries a conduction current of
0.2 sin(109t) mA. Given that 6 = 2.5 X 10° S/m and &, = 6, calculate the magnitude of
the displacement current density.
Derive the Maxwell’s equations in point and integral form for time varying fields.
[5+5]
OR y =

prlam the concept of dlsplacemun current and obtam an thresswn for theu"
displacement current density. -~ o o S

Derive Maxwell’s fourth equation, VxE = —%3 [5+5]
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PART- A

OR

- 9.) Discuss about partieulate pollutioncontrol technolnby

b)  Give the characteristics ofe waste.

(25 Marks)

l.a)  What is an ecosystem? 2]

b)  What are the alternative sources of energy? 3]

¢)  What is biodiversity? [2]

d)  What is the purpose of Kyoto protocol‘7 3]

e) Define-ecological foot print. n 2] .-

f)  What do’'you mean by biomagmfeatlons? 31

g)  What are the problems associated with mining? [2]

h)  How does the biodiversity contribute to the ecosystem services? [3]

i) Give the health impacts of noise pollution. [2]

j)  What are EIA and EMP? [3]

PART B
' A <7 (50 Marks)

2.2) erte about the dl[ﬂ:rences between a food chain and a food web, | ™

b)  How does energy flow in an ecosystem? [5+5]

OR

3.a)  How do nutrients move through the biotic and abiotic parts of an ecosystem?

b)  What happens to a population that exceeds the ecosystem’s carrying capacity?  [5+5]
4.2)  Whatare the causes for floods and droughts?

b) Whiat are the llmltatlons of dams? [5+5]
5.a)  What are the reasons for deforestation?

b)  What is the present status of fossil fuels? [5+5]
6.a) How does biodiversity influence the climate?

b) DISCUSS the relatlonshlp between biodiversity and sustamablllty [5+5]

""" ' 7 OR M =

7.a) How does blodwersny 1mprove food security?

b)  How can biodiversity be conserved? [5+5]
8.a)  What are the secondary air pollutants and how are they formed?

b)  What are modern agricultural practices that cause soil pollution? [5+5]

[545)



Write about the differences between a sanitary land fill and a secured fand fill.

Write down salient features of the forest Act.

. g OR
Give-the salient features of hazardous waste management rules.
How can we segregate biomedical waste?

==00000---
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Note:

b)
- 3.a)

b)

4.a)

b)

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 eaoh unit.
Each question carr ies' 10 marks and m'ly haye a, b, ¢ as'sub guestions. .

PART- A

(25 Marks)
What is Gray code? [2]
How do you obtain dual of an expression? [3]
What are don’t cares‘7 2]
What is-minterm? = . = : [3]
Compare: gombnmtlonal and sequentla] cnrcunts 2]
Explain about binary cell. (3]
What are the basic types of shift registers? [2]
Compare asynchronous and synchronous counters. [3]
Explain capabilities of finite state machine. (2]
Explain concept of minimal cover table. [3]

PART-B

(50 Marks)
Solve for x:
(i) (367)s=(x) 2 (ii) (378.93)10= (x) 5 (iii) (BIF.AE) 6= (x) 5 (iv) (16)10 = (100)
Convert (163.875)¢ to binary, octal, hexadecimal. [5+5]

OR

Obtain dual of the following Boolean expressions:
(i) AB+A(B+C)+B'(B+D): (i) A+B+AB'C. ,
Obtair the compliment of the following Boolean expressrons
(i) A'B+A'BC'+A'BCD+A'BC'D'E. (ii) ABEF+ABE'F+A'B'EF. [5+5]

Minimize the following expression using K-map and realize using NAND Gates.

F (A,B,C,D) =3 m (0,1,2,9,11) +d(8,10,14,15).

Minimize the following ¢xpression using K-map and reahze using NOR gates.

=T} M(O ,6,7,8,12; 13 14 15) T e [5+5]
. OR. T S

Explam the dlfferences between a MUX and a DEMUX IReallze 16- mput

multiplexer by cascading of two 8-input multiplexers 74151.

Realize the function f(A,B,C,D) =[](1,4,6,10,14) +d (0,8,11,15) using

(i) 16:1 MUX (ii) 8:1 MUX. [5+5]



6.a)

b)

8.a)

9.a)

b)

10.a)

11.2)
b)

What is meant by ‘edge triggered’? Differentiate SR-FF and JK-FF with their
functional operation and excitation tables.
Draw and explain.the ¢ircuit diagram of positive edge triggered J-K-{lip-flop using -

NOR gates with its-'tfufh table. How race around conditions are eliminated? - [5+5]

- OR
Explain in detail about timing and triggering considerations sequential circuits. [10]

Discuss about synchronous and ripple counters. Compare their merits and demerits.
What do you mean by universal shift reglster? Draw and explain its circuit diagram
and operatlon A e, e [545]
What is-d shift reglsteﬂ Explam about the followmg modes of operatlons ina four bit
shift register (i) shift right (ii) shift left (iii) bidirectional.

Explain the differences between ring and Johnson counters. Design and explain the
operation of a decade Johnson counter. [5+5]

What are the Moore and Melay machines? Compare them.
L\plaln the procudure fc,)r state mmlmlzatlon usmg the partltlon techmque with

example.’ : S e [545]0
OR

Name the elements of an ASM chart and define each one of them.

Explain the control subsystem implementation of weighing machine. [5+5]
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2.a)

b)

b)

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 unit.

" PART- A

(25 Marks)
Convert the hexadecimal member 68BE to binary and then from binary to octal number.
[2]
Write about error detecting and error minimizing codes with examples. 3]
Define pair, quad and oetet with examples in K — maps & o [2]=. #=
Explain SOP and POS of Boolean functions. e Bl U ;
Wiite the logic di'ﬁ'g’f’am and truth table of a Full — adder : [2]
What is an encoder? Write the truth table of a parity encoder. 3]
What are sequential circuits? Give some examples. [2]
Explain the working of a 4 — bit ripple counter with help of truth table. {3]
List various types of semiconductor memories and write their uses. [2]
What are programmable loglc arrays" What are thelr appllcatlons‘? e [3]
A PART-B
(50 Marks)

Explain various number systems used in digital logic design with examples and their

representation with examples.

Simplify the following Boolean functions to a minimum number of literals

(i) (x+ y)(x+y' ) (11) Xy+xz+yz . I v [5+5] .
P . OR CatE iy ™

Explam about sngned bmary number afd Floating pomt representatlon of number system™

with examples and discuss their advantages.

Express the Boolean function F =4+ B'C in a sum of Minterms and write its truth table.

[5+5]

Explain the design procedure for 4 — variable K — nnp and dlscuss 1ts sunph["t.al:on_,
methods using prime implicants methods. T T, .
Simplify the Boolean function using K- map method. . - [5+3] .

F(A,B,C,D)=Y (0,1,2,4,5,6,8,9,12,13,14)
OR

Implement the following Boolean function with NAND gates after simplification
F (A,B,C)=(1,2,3,4,5,7)

Simplify the following Boolean function in sum of products and product of sums
E (A B, C D) Z(O 1 2 ol 8 9,10) oy FL i S [5+5] £



b)
7.a)
b)
b)

9.a)

b)

"10.a)

b)

11.a)
b)

Design a combinational circuit hat converts a 4-bit Gray code to a 4bit binary number
Implement the circuit with XOR gates.

Design a BCD to decimal decoder using the unused combinations of the BCD code as
don’t care conditions. - - e gL ., # [5+5] .
Explain the design procedure for constructing BCD-adder = subtractor circuit using BCD
adder and 9's complementer block diagrams.

Construct a 4 to 16 line decoder with five 2 —to -4 — line decoder with enable. [5+5]

Explain the state equation, state table and state diagrams of sequential circuit with block

diagram.

me the block diagram of a 4 bit synchronous Bmary counter usmg ] K Elip-slops.
: i [5+5]

OR

Explain the analysis of clocked sequential circuit using T Flip Flops with help of circuit

diagram, state diagram and state table.

Draw the block diagram of a 4 bit universal shift Register and explain its working with its

function table. [5+5]

F\plam about memory decodmg and address multlplexmg in memorles w1th the help of
neat diagrams.
Draw the logic diagram of a Programmable Logic Array with 3 inputs, 4 product terms
and 2 outputs. [5+5]
OR
Discuss various types of sequential programmable devices with block diagrams.
Tabulate the PLA programming table for the followmg Boolean functions-and minimize -
the number of product terms. ; A C [5+5] -
A(y,z) =Y(1,246) ’ ' ‘
B(x,y,z) =2(0,1,6,7)
D(x,y,z) =>(1,2,3,5,7)
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Note:

1.a)

¢)
d)

e)

)
h)

J)

2.a)
b)

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

PART- A :
(25 Marks)
What are the properties of potential function? 2]
What are the limitations of Coulomb’s law? 3]
Define dipole and dipole moment. [2]
What is the capacitance of a parallel plate capacitor when the stored energy is 5 pJ
and the voltage across the plates is 5 V? [3]
Whit-afe the llmllatlons of Ampere s circmtal law’7 - 2]
State. Biot-Savart’s law. : - [3]
What is the sngmﬁcance of Lorentz force equatlon in magnetic fields? [2]
A solenoid with air core has 2000 turns and a length of 500 mm. Core radius is
40 mm, Find its inductance. [3]
Write the Maxwell’s equations in integral form for time varying fields. [2]
What i is meant by statlcally induced e.m.f? [3]
PAI{T B I
(50 Marks)

Derive the expression for electric field intensity due to line charge.

Four concentrated charges Q; = 0.3 uC, Q> = 0.2 uC, Q3 =-0.3 pC, Q4 = 0.2 uC are
located at the vertices of a plane rectangle. The length of rectangle is 5 cm and
breadth of the rectang]e is 2 cm. Find the magnitude and direction of resultant force
Q.n_Qr: , e A — T [5+5]
Expl‘ai'ri the Laplace and Poisson’s equations for efectrostatic fields:

Using Gauss law, derive an expression for electric field intensity at any point inside
and outside of a sphere of radius ‘a’ due to a uniform spherical charge distribution of
volume charge density of ‘p’. [5+5]

Derive the expression for energy stored and energy density in static electric field.
A parallel plate Capacitor consists of two square metal plates of side-500 mm and .
separated by a 16.mm slab of Teflon with € = 2 and 6 mm thickness is-placed on the.
lower plate leaving an air gap of 4mm thick between it and upper plate. 1f 100 V is
applied across the capacitor, find D, in Teflon and air. [5+5]

OR



5.a)

b)

6.a)

7.a)

b)

10.a)

b)

11.a)

b)

State and prove the conditions on the tangential and normal components of electric
flux density and electric field intensity, at the boundary between the dielectrics.

A square parallel plate capacitor 200 mm on side with a plate spacing of 25 mm is
filled with a dielectric slap (g, =240 of the same dimensions if 100 V is applied to the

.capaCItor) Find: (|) the polarlzatlon Pi m fhe dlelectnc and (ii) the energy. “stored by the
capacitor. S I

State Biot-Savart’s law for magnetic field B due to a steady line current in free space.
Derive an expression for magnetic field intensity due to infinite sheet of current.
[5+5]
OR
A steady current of 10 A is established in a long straight hollow aluminum conductor.

having inner and outer radius of 1,5'em and 3 cm ruspcclwely Fmd the value of B as Sl

function of radius:
Derive an expression for the magnetic field strength at the center of a square loop of
side ‘a’ meters and N turns. [5+5]

Derive point form of Ampere’s circuital law.
Two infinitely long parallel conductors are separated by a distance ‘d”. Find the force

per unit length exerted by one of the ¢conductor on the other if the currents in the two : ¢ -
conductors are 1; and L. [5+5]

OR
Derive the expression for inductance of a solenoid.
A single-phase circuit comprises two parallel conductors A and B, each 1 cm
diameter and spaced 1 meter apart. The conductors carry currents of +100 and -100
amperes respectively. Determine the magnetic field intensity at the surface of each
conductor and also exactly midway between A and B, ;. . [5+5]

A conductor with cross sectional area of 10 ¢m?® carries a conduction current of
0.2 sin(109t) mA. Given that 6 = 2.5 % 10° S/m and &, = 6, calculate the magnitude of
the displacement current density.
Derive the Maxwell’s equations in point and integral form for time varying fields.
[5+5]
OR

Exp]am the concept of displacemient eurrent and Obiain an u\pressmn for the

displacement curtent density.

B
Derive Maxwell’s fourth equation, VxE = —%. [5+5]
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Note:

b)
c)
d)
e)
)
h)
i)
J)

2.a)

b)

3.a)

b)

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 unit.
Each question carries 10 marks and may have a, b, c as sub questions.

PART- A

(25 Marks)
Convert the hexadecimal member 68BE to binary and then from binary to octal number.
(2]
Write about error detecting and error minimizing codes with examples. [3]
Define pair, quad and octet with examples in K — maps : P 2]... -~
Explain SOP and POS of Boolean functions. A 3]~

Write the logic diagram and truth table of a Full — adder [2
What is an encoder? Write the truth table of a parity encoder. (3
What are sequential circuits? Give some examples. [2
Explain the working of a 4 — bit ripple counter with help of truth table. [3
List various types of semiconductor memories and write their uses. [2
3

]
|
]
]
]
]

" PART-B

(50 Marks)
Explain various number systems used in digital logic design with examples and their
representation with examples.
Simplify the following Boolean functions to a minimum number of literals
(i) (x+ y) (x+)y' ) (11) xy+xz+;‘ o [5+5]
Explam about sngned bmary number and Floatmg pomt representatlon of number system
with examples and discuss their advantages.

Express the Boolean function F = A+ B'Cin a sum of Minterms and write its truth table.
[5+5]

Explain the design procedure for 4 — variable K — map and dlscuss lts snmpllﬁcatlon
methods using prime implicants methods. RS P e o

Simplify the Boolean function using K~ map method. - 2 [5£S:j
F(A,B,C,D)=Y (0,1,2,45,6,8.9,12,13,14)
OR

Implement the following Boolean function with NAND gates after simplification
F (A,B,C)=(1,2,3,4,5,7)

Simplify the following Boolean function in sum of products and product of sums
F(AB,CD)=3(0:1,2589,10) . - | [5+5] <



6.a)

b)

7.a)
b)
8.a)

b)

9.2)

b)

10.2)

b)

11.a)

Design a combinational circuit hat converts a 4-bit Gray code to a 4bit binary number
Implement the circuit with XOR gates.
Design a BCD to decimal decoder using the unused combinations of the BCD code as
don’t.ca-re conditions = - #T ; [5+5]

" OR g
Exp]am the desrgn procedure for constructmg BCD adder - subtractor crrcurt using BCD
adder and 9's complementer block diagrams.
Construct a 4 to 16 line decoder with five 2 —to -4 — line decoder with enable. [5+5]

Explain the state equation, state table and state diagrams of sequential circuit with block

diagram.

Draw the block diagram of a4  bit synchronous Binaty.counter usmg J- K Elip- slops "
OR

Explain the analysis of clocked sequential circuit using T Flip Flops with help of circuit

diagram, state diagram and state table.

Draw the block diagram of a 4 bit universal shift Register and explain its working with its

function table. [5+5]

Exp]am about memory decodmg and address mu]trplexmg in memnrles S with the help of
neat diagrams.
Draw the logic diagram of a Programmable Logic Array with 3 inputs, 4 product terms
and 2 outputs. {5+5]
OR

Discuss various types of sequential programmable devices with block diagrams.
Tabulate the PLA programming table for the following Boolean functions and minimize.
the nimber of product terms. ¥ E Pl [5+57 :

A(xy,z) =Y.(1,2,4. 6) '

B(x,y,z) =>(0,1,6,7)

Cxy,z) =2(2,6)

D(x,y,z) =.(1,2,3,5,7)
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Note:

2.a)
b)
3.a)

b)

4.a)

b)

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.
1:.1&.]1 guestion carries 10 marks and may have a, b, c as ‘sub’ questmm

PART- A
(25 Marks)
What is Gray code? [2]
How do you obtain dual of an expression? [3]
What are don’t cares? (2]
What is-minterm? i c (3]
Compare combinational and sequen’ual c1rcwts [2]

Explain about binary cell. {3]
What are the basic types of shift registers? [2]
Compare asynchronous and synchronous counters. (3]
Explain capabilities of finite state machine. [2]
Exp]am concept of minimal cover table. [3]
PART-

(50 Marks)
Solve for x:
(i) (367)s=(x) 2 (ii) (378.93)10 = (x) 5 (iii) (BOF.AE)16= (x) s (iv) (16)10 = (100) x
Convert (163.875) o to binary, octal, hexadecimal. [5+5]

OR

Obtain dual of the following Boolean expressions:

(i) AB+A(B+C)+B(B+D)- (ii) A+B+AB'C.

Obtain the compliment of the following Boolean expressions: ; &
(i) AAB+A'BC+A'BCD+A'BC'DE. (ii) ABEF+ABE'F+A'B'EF. [5+5]

Minimize the following expression using K-map and realize using NAND Gates.
F (A,B,C,D)=) m (0,1,2,9,11) +d(8,10,14,15).

Minimize the following expression usmu K-map and reahz(, using NOR gates.

=T M(0.4,6,7,8,12 13 14,15) ' T e T by [545]75
Explam the dlfferences between a MUX and a DEMUX Reallze 16- mput
multiplexer by cascading of two 8-input multiplexers 74151.

Realize the function f(A,B,C,D) =1](1,4,6,10,14) +d (0,8,11,15) using

(i) 16:1 MUX (ii) 8:1 MUX. [5+5]



8.a)

9.a)

b)

10.a)

i1.a)
b)

What is meant by ‘edge triggered’? Differentiate SR-FF and JK-FF wnh their
functional operation and excitation tables.

Draw and explain.the gircuit diagram of positive edge triggered J-K {Tip-flop using -
NOR gates with its-truth table. How race around conditions are eliminated? . [5+5] -~
Explain in detail about timing and triggering considerations sequential circuits. [10]

Discuss about synchronous and ripple counters. Compare their merits and demerits.
What do you mean by universal shift register? Draw and explain its circuit diagram
and operatlon ‘ # , [5+5]
What is-a shift reglster‘? Explain about the following modes’ of operations in a four bit
shift register (i) shift right (ii) shift left (iii) bidirectional.

Explain the differences between ring and Johnson counters. Design and explain the
operation of a decade Johnson counter. [5+5]

What are the Moore and Melay machines? Compare them.
prtdln the procedure for state mmlmlzatlon usmg the _partition techmque with

bhcll‘l‘lp](.. [5+5] C

OR
Name the elements of an ASM chart and define each one of them.
Explain the control subsystem implementation of weighing machine. [5+5]

==-00000---



Code No: 113AF R13

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

B.Tech II Year 1 Semester Examinations, November/December - 2017
- ENVIRONMENTAL STUDIES
(Commnn to ME, AE, MIE, AGE, MSNT)

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 ofS Units. Answer any one full question from each unit.

..... ""PAR]-«A

OR
" 9.a)  Discuss about particulat¢ pollution. comrol technology
© b)  Give the characteristics of e waste.

(25 Marks)
l.a)  What is an ecosystem? [2]
b)  What are the alternative sources of energy? [3]
c)  What is biodiversity? [2]
d)  What is the purpose of Kyoto pruloml" [3]
e) Define ecological foot print. : [2]
f)  What do you mean by hlmnmblniluqtmns? [3]
g)  What are the problems associated with mining? [2]
h)  How does the biodiversity contribute to the ecosystem services? 3]
i)  Give the health impacts of noise pollution. [2]
i)  What are EJA and EMP? [3]
PART-B
~ (50 Marks)~
2.a) erte about the d|i1crences between a food chain and a food web. ;
b) How does energy flow in an ecosystem? [5+5]
OR
3.a)  How do nutrients move through the biotic and abiotic parts of an ecosystem?
b)  What happens to a population that exceeds the ecosystem’s carrying capacity? — [5+3]
4.a)  Whatare the causes for floods and droughts?
b)  What are the limitations of dams? -~ - [5+5]
5.a)  What are the reasons for deforestation?
b)  What is the present status of fossil fuels? [5+5]
6.a) How does biodiversity influence the climate?
b) Dmuqs the relatlnn&hlp between biodiversity and sustamahnhty [5+5]
’ OR :
‘7.2a)  How' does blOleLl‘blly improve food security? -
b)  How can biodiversity be conserved? [5+5]
8.a)  What are the secondary air pollutants and how are they formed?
b)  What are modern agricultural practices that cause soil pollution? [5+5]

(545



Write about the differences between a sanitary land fill and a secured land fill.
Write down salient features of the forest Act.
OR :
Give.the salient features of hazardous waste managerent rules.
How can we segregate biomedical waste?

-—-00000---
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3.a)

b)

4.a)

5.a)

b)

7.a)
b)

" Answer any five questions
All questions carry equal marks

Explain various parameter passing methods in C++.

examples ; g B s : f. [7+8]

Explain static polymorphism and hew it is achieved.
Explain in detail multiple inheritance mechanism in C++ with an example
program. [7+8]

Explain with an example how to implement two stacks in one array A[l ... n] in

-such a way that neither stack.overflows unless-the {otal number.of ¢lements in- : fei
~ both 'stacks together is n. erte functions for-push (msert) 'md pop:(remove) "
- operations of stack. ’

Give formal definitions of big-oh, big-theta notations. Explain with an example
for each. [10+5]

What is hash function? Explain different hash functions with example.

- Analyze input (371,325, 163, 199; 344, 679, 989,.534, 448, 355) and the hash -
- function is h(x) =x mod 10. Shuw the result using: quadra[le probmg and double.
“hashing ha(x) =7 —(x mod 7). [7+8]

Given an array of 6 elements: [15, 19, 10, 7, 17, 16], sort in ascending order using
heap sort.
Define priority queue. Write the ADT for priority queue. [10+5]

~ Construct an AVL tree by coﬁmdcrmg the keys in: nrder 10, 20, '%U 35, 40, 32 .;f-'-l
" 15,6 and 8. Show the structure.of tree-before and after.inserting each key. '
b)

Write algorithm for deleting an element from a binary search tree. [8+7]

Explain Depth First Search method with example.

Construct a B-tree of order 3 by considering the keys : 5, 3,21,9,1,13,2, 7, 10,

12,4 and 8. Show the structure of the tree before and after inserting each key.
; o [7+8]



8.a) What is a trie data structure? Explain with an example searching a trie for an
element with a given key.

b)  Construct a trie for the following data. [7+8]
Name Somal Securlty Number(SSN)
" “Jack .7 951-94-1654 ¢
Jill 562-44-2169
Bill 271-16-3624
Kathy 278-49-1515
April 951-23-7625
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Answer any five questions
All questions carry equal marks

l.a)  Define Electric Potential and work done. Derive the expression for work done in
. moving a point-charge in an electrostatic field. ~ = '
b) . “Calculate Electric field “E™ at a.point P(6, -8, 4) in llLC $pace caused bv
") acharge Q=4 pC at Ny(0, 0, 0)
ii) a charge Q2 = 6 pC at Ny(-1, 2, 3)
iii) both the Q; Q. charges present. All distances in meters. [7+8]

2.a) Derive the expression for Electric Field Intensity due to an Electric Dipole.
b) _ What are conductors and Insulators? Give examples and explain the behavior of
~_conductors under the influence of an Electric Field. : LT [TH8] ST

3.a)  What is Polarization? And how Polarization takes place in an Dielectric?
b)  Three point charges 6, 7, 8 coulombs are situated in free space at three corners of
an equilateral triangle with sides 8 cm. Find the Energy density due to Electric
Field in the Triangle. [7+8]

4.a)  Obtain the expréssion for MFI duie o Clrcular current carrymg wnre by applymg -
" Biot-Savort’s {aw. _—
b)  Derive the expression for Maxwell s Second Equation. [8+7]

5.a)  Obtain the expression for MFI due to a infinite sheet of current using ACL?
b)  Derive Lorentz force equation. Specify its application. [8+7]

6.a) _Wlth necessary-, equatlons and dm;:ram explam about Magnetlc Dlpole and--
- "Magnetic Dlp()ll. moment T ;
b) Derive the expression for Torque on'a current loop placed in Magnetlc Field.
[8+7]
7.a)  What are the properties of Vector Magnetic Potential?
b)  Obtain the expression for self-inductance of a toroidal. [7+8]

8.a)  State and explain Faraday’s laws ofelectromagnetlc induction in Point form.

b) 'What is Dlsplacement current also derlve the expressmn for dlsplacement current. - ""
' : [7+8]°
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Answer any five questions
All questions carry equal marks

l.a)  With a neat sketch explain how the energy flows in an ecosystem.
b)  Explain why certaln pyramlds are upr lght while others are inverted? Give suitable-
Cexamples. s A E oL [748]).

2.a) Differentiate between renewable and non-renewable resources with suitable
examples.
b)  Distinguish between positive and negative environmental impacts of construction
of dams. Name the person who termed dams as “Temples of modern India™?
[7+8]

3.a) Define biodivérsit:y’? What are the levels of biodi.versity? Give suitable examples.
b) India is a mega diversity nation. Justify. [8+7]

4.a)  What is air pollution? Explain how green belt and plantation in industrial areas
helps in controlling air pollution‘7

':and suggest remedlal measures to control it. i f‘ff ﬁ_ [7+8]

5.a)  Define desertification and mentions its causes? What are the negative impacts of
desertification on the ecosystem?
b) Discuss the importance of ozone layer. Mention the sources leading to ozone
depletion; Explain the possible consequences of depletion of ozone layer.
[7+8]

protectlon in various developmental projects? [7+8]

7.a)  Write the salient features of Environmental Protection Act 1986.
b)  Explain the significance of environmental legislation in environmental protection.
[7+8]

8.a) . What do you mean by environmental ethics? Mentmn few env1r0mnental ethics -~

~which each one of us must follow to have harmony with nature. -
b)  Write about “Man cannot command nature except by obeying it”. [7+8]
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Answer any five questions
All questions carry equal marks

- la) Provethatf /Z\h:osx dx. f/z . dx=m

CDSX

by Prove that HOE lﬁi sink [848]
2.a)  Find the conjugate harmonic function of the harmonic function u = x% —~ yz
b)  Show that the function f(z) = +/|xy]| is not analytic at the origin although Cauchy-
Rlemann equatlons are. satlsﬂed at the pomt L= . [8+8]

‘3.a) Fmd all roots ofthe equatlon )] tanhz +2=0 ii)fsihz = i
by If(x+ ly)3 = a + ib, then prove that 4(a® — b?) = §+%
¢) Determine all the principal values of log(—9). [8+4+4]

4.a) Evaluate f(fl 0) |3x +5y + i(x?—y )]d? along y
b) Stateand prove Cauchy’s, Integral theorem. . [8+8]

e
5.a) Find the Laurent series expansion of the function ;':+"z]+(
2 <|z| < 3.
b)  Find Taylor’s expansion for the function f(z) =

about z =0 in the region

L with centre - i 8+8]
(1+4z)2

a+brovﬁ _xf af—p?

6. Show thatf []6] _

7.a)  State and prove Rouche’s theorem.
b)  Apply Rouche’s theorem to find number of zeros for the function f(z) = zt—5z+1
in the annulus region 1 < |z] < 2 [8+8]

8.a)  Show that the transformation w =z +— converts the radial lines - 6 = constant in. the

z-plane into a family of LOHfOC&I hypcrbuias in the w pldne _________
b)  Under the transformation w = = Fnd the image of the circle |z — 2i| = 2 [8+8]
--—-00000---
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Note: This question paper contains two parts A and B.

10.

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. i

PART- A (25 Marks)
How Reynold’s number is used to differentiate streamline and turbulent flow.
[2]
Define absolute humidity, humid heat and dew pomt [3]
‘.u--erte the advantages of rotary drum fiiter. i 2]
“Writé the role of filter aids in filtration and give wo examples. [3]
Write the causes for caking of crystals? [2]
Suggest suitable crystallizer for sodium chloride and write its principle.  [3]
What are azeotropes and give two examples. [2]
Write the principle of molecular distillation. [3]
Mention the causes for industrial dermatitis? o (2]
Write.about possible accidents due to mechanical hazards? e [3]
PART-B (50 Marks)
Explain the working of gate valve, globe valve and diaphragm valve. [10]
OR
Define wet and dry bulb tempelatures and explaln humidity chart and its
appllcatlons 5 e o, SR oo [10]
Discuss the factors inﬂuencing:the filtration. Write about optimum cleamng cycle in
batch filters. [10]
OR
Explain the working of an industrial centrifuge. [10]
Explam the work1 ng; of Krystal crystalhzer [10]
; - T0OR .
Explam Mier’s theof‘y and its Ilmltatmns _ ' [10]

Explain the construction of a fractionating column and its working in fractional
distillation. [10]
OR

_,.pmducts prepared by steam dlstlllation o A ) []O]

Dlscuss the causes for electrical hazards in pharmaceutical 1ndustry and how they
are to be prevented? [10]
OR
Write about the following:
a) Accident records
b) Fire accidents’: ©. : . [5+5]
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Time: 3hours Max.Marks:75

Note:

11.

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.

PART- A (25 Marks)
How Reynold’s number is used to differentiate streamline and turbulent flow.
(2]
~Define absolute humidity, humid heat and dew poml o [B]
~Write the advantages of rotary drum filter. 0 2]
Write the role of filter aids in filtration and give two examples. ~ ™ [3]
Write the causes for caking of crystals? [2]
Suggest suitable crystallizer for sodium chloride and write its principle.  [3]
What are azeotropes and give two examples. [2]
Write the principle of molecular distillation. [3]
Mention the causes for industrial dermatitis? e [2]
Wr lle about posmble accidents due lo m{,chamcal ha?clrds‘? s [3]

PART- B (50 Marks)

Explain the working of gate valve, globe valve and diaphragm valve. [10]

OR
Define wet and dry bulb temperatures and explam humidity _chart and its
appllcatlons " Lo e oo [10]
Discuss the factors influencing the filtration. Write about optimuin cleaning cycle. in
batch filters. [10]
OR

Explain the working of an industrial centrifuge. [10]

_ -v-EApIam the working of Krystal er ystalhzer S -, £ [10]

'"'Ehplam Mier’s tht_cny and its lll'nil.’l'[IOﬂS B [10]

T_ipmducts prepared by stLam dlstll]ation

Explain the construction of a fractionating column and its working in fractional
distillation. [10]
OR

[10]

Discuss the causes for electrical hazards in pharmaceutical industry and how they
are to be prevented? [10]
OR
Write about the following:
a) Accident records _
b) Fl:c accndcmq [ : [5+5]
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Note:

g)

h)

i)
J)

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 o

©Illustrate your answers ‘with NEAT sketches wherever necessary.

PART- A
(25 Marks)
Distinguish between Rigid link, Flexible link, Fluid link, and Floating link. (2]
In a kinematic chain having five links, the links are joined to each other by
turning pairs in such a way as, to form a pentdg,on Show that it is an

unconstrained chain. o e [3]
~ Ifalink AB isrotating with uni form angular velomty, and the location of its

instantaneous center of rotation is known, how do you find the velocity of any
point on AB? Explain with the necessary geometric construction. 2]
In a single slider crank chain ABC, A is the fixed point, AB is the crank rotating
with uniform angular velocity o, BC is the connecting rod, and C is the slider. If a
vertical drawn through ‘A’ intersects the line CB extended at ‘D’, then what are

- the velocities of the gonnecting-red-and the sl1der‘7 Gwe the answer, by drawmg a-
- rough sketch of the mechanism. ; o | 3]

Write the main advantage and the main lnnltatlon of the Hart mechanism over the
Peaucellier mechanism. 2]
Explain why two Hooke’s joints are used to transmit motion from the engine to
the differential of an automobile. [3]
Write the expressions for the maximum velocity and maximum acceleration of the

~ follower during its outstroke when the Folluwu.,r 1S moving. wuh i) SHM..

_ii) Uniform acgeleration and retardation. ~ : - [2] L
“Write the basic differences between the tangent cam’ and a circular arc convex
cam, both being operated by a roller follower. [3]
Explain briefly the concept of Interference in gears. [2]
Explain how you will determine the torques and the tooth loads in epicyclic gear
train. [3]
PART-B .
""" ’ (50 Marks) . -

" The. dlstance betwet,n the axes:of two parallel shaha of-an Oldham coupling is

20 mm. The driving shaft rotates at 300 rpm. Calculate the maximum speed of
sliding of the tongue of the intermediate piece along its groove.

What are the different Inversions of a Double Slider crank chain? Describe the
working of the inversion (with a neat sketch) which can be used to convert rotary
motion to reciprocating motion. [5+5]



-+20. ¢m and minor axis 15 cm..Set out the mechamsm and draw-the locus of the

Explain the different types of constraints between Kinematic pairs, and give two
examples for each.
A double slider mechanism is used to draw an ellipse with major axis equal to

A ‘pomts tracing the required ellipse. - - &L [5+5]

In a mechanism shown in Figure, the crank OA rotates clockwise at 200 rpm. The
link lengths are: AB = 12 cm; BC = 48 cm; CD = 18 cm; DE = 36 cm; EF =
12 cm; FP = 36 cm. Find the velocities of the points C, E, and P, using the
Instantaneous center method. (All dimensions are in cm). [10]

JT
f_f
BT
T N A

Lrp g {;

e . — R e —

o

B

P

36 |
f
D l,,«f‘f
LSS
i ¥ GB"::"-J-— .......
ST

OR
If ‘P’ is a point on a link OR which is rotating about the fixed point ‘O’ with an
angular velocity of @, and P is sliding inwards towards ‘O’ on the link OR with a
linear velocity v, derive the expression for Coriolis component of acceleration

-when (a) both @ and v are constant; b) both @ and.y vary with time. [10]

6.a)

“Draw a neat sketch of the Robert’s mechanism, and explain its working. How

do you find the location of the (tracing) point P which produces the approximate
straight line motion?

A Hooke’s joint is used to connect two shafts. The driving shaft is rotating with a
uniform speed of 600 rpm. The maximum speed of the driven shaft is 630 rpm.

} ,_,_l ind the minimum, spced of the driven shaft. .~ - o[58 L

()R

the vehlcle is taklng a turn - for any radius of curvature of the path of the
vehicle? Derive the expression of this condition.

Two shafts are connected by a Hooke’s joint. The angle between the shafts is 18°.
What will be the angle turned by the driving shaft when the velocity ratio is

maximum? P ‘ [5+5]



- 10 mm, and the angle through which the cam rotates: [rnm the beginning of the-
- outstroke to the end of the instroke of the follower is 120", If the cam rotates at a~ 1
uniform speed of 1000 rpm, find (a) the maximum velocity of the follower, (b) the

10.a)
:,---i'm given by : (, = =

b)

- lcenter of wheel A Fmd the speed of wheel B. [5+5]

11.a)'1

b)

A symmetric circular cam with convex flanks operates a roller follower of radius
25 mm. Minimum radius of the cam is 60 mm, the radius of curvature of the
flanks is 75 mm, and that of the rounded corner is 4 mm. Lift of the cam is

acceleration of the follower at the beginning and end of each stroke, (c)the
acceleration at the instant the follower changes from contact with the flank to
contact with the rounded corner of the cam profile. [10]
OR
Draw the profile of a cam to rajse a valve with SHM through 40 mm in (1/4)™
the cam rotation; Keep it fully raised through (UI())”'
lower it with uniform and equal acceleration and retardation in (1/6)
rotation. The valve remains closed during the rest of the cam rotation. The
diameter of roller follower is 20 mm, and the minimum radius of cam is to be
30 mm. The axis of the follower passes through the axis of the cam shaft. [10]

th

Prove that the center distance between two involute gear teeth, wh]ch arein mesh

(R + R))

cos ¢
R, = Radius of the base circle of wheel 2 and ¢ = Pressure angle.

The arm of an epicyclic gear train rotates at 100 rpm anti-clockwise. The arm
carries two wheels A and B, having 36 and 45 teeth respectively, and meshing
with each other. Wheel A makes 200 rpm clockwise, and the arm rotates about the

S OR

lwo malmg Spur }:,Ldl"S have 24-and 30 teeth, a standard addendum of one nmdule e ®

and a pressure angle of 20°. Find the length of the arc of contact in terms of the
circular pitch.
Derive the expression for the velocity ratio of a compound gear train. [5+5]

---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.

,{1ch question ¢ cames 10 marks and may have a, b, cas sub questlons

-~ PART- A
(25 Marks)
Differentiate between print() and println() methods in Java. [2]
What are symbolic constants? Explain with examples. 3]
What are the methods available in the character streams? [2]
What is the significance of the CLASSPATH environment varlable in__
""jjcrulllngl.asmg, a package? e [3]

- What is the difference between error and an excéption? g [2]
What is synchronization and why is it important? 13]
What is the significance of Legacy class? Give example. [2]
What is the purpose of String Tokenizer class? Explain. [3]
What are the differences between JToggle buttion and Radio buttion? 2]
What is an adapter class? Explain with an example. [3]

PART-B -
(50 Marks)

3a)

What is meant by byte code? Briefly explain how Java is platform independent.

Explain the significance of public, protected and private access specifiers in

inheritance. [5+5]
OR

Explain different parts of a Java program with an appropriate example.-.

“How does polymorplusm pmmou. exten51b1hty? Explain with excunplc [5+5]

Explam the process of defining and creating a package with suitable examples.
Give an example where interface can be used to support multiple inheritance.
[5+5]
OR
What is the accessibility of a pubhc method or field inside a nonpublic class or

" interface? Explain,

" Describe the: process of lmportm;, and accessing.a package with suitable %

examples. [5+5]



6.a) Differentiate between Checked and UnChecked Exceptions with examples.
b) .- Wrile a program to create four threads using Runnable interface. _:.{,"_‘, [5+5]
o7 OR
7.a)  What are the dliferenl ways to handle exceptions? Explain.
b) How many ways are possible in java to create muitiple threaded programs?
Discuss the differences between them. [5+5]

8.a) Differentiate between ArrayList and a Vector? Why ArrayList is faster than
_ Vector? Explain. S .
b) .- l-Inw «an Hashtable can change the iterator? Explam
C OR :
9.a) Explain the Bit Set and Calander classes in detail.
b)  Discuss the differences between HashList and HashMap, Set and List. [5+5]

[5+5]

10.a) List and explain different types of Layout managers with suitable examples.

b) How to move/drag a component placed in Swing Container? Explam .. [5+5]
L OoR T
11.a)... Discuss about different applet display methods in. brief. O
b) What are the various components of Swing? Explain. [5+5]
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.Code No: 133AP ’ R16
' JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.Tech II Year I Semester Examinations, November/December - 2017
ELECTROMAGNETIC FIELDS
(Electrical and Electronics Engineering)
Time: 3 Hours Max. Marks: 75

Note: This gquestion paper contains two parts A and B.
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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)  What is Maxwell’s First Law? _ [2]-~
* b)  Derive the relationship between potuntml and clectric’ ﬂeld mten51ty 2
¢) Justify that electric field is conservative. 2]

d)  Define current density. Write the relation between current and current density. [3]
¢)  What is the fundamental difference between static electric and magnetic field lines?

2]
f) A long straight wire carries a current I = 1 amp. At what distance is the magnetic field
H= 1A/Mm. _ b [3]..
g)  Mention the limitations of scalar magnellc potenllal [2].

h)  Asolenoid has an inductance of 20 mH.-1f the k,ng,th 01 the so]enord s’ m(,reased by -
two times and the radius is decreased to half of its original value, find the new

inductance. [3]
i)  What is the significance of displacement current? [2]
j)  Derive Maxwell’s equation derived from Ampere’s law. [3]
PART-B B
&% N Een | o i ~.. (80 Marks) .
2.a) I V=2x2y+20z-(4/(x2+y2)) Volts, Find E and D at P (6,-2.5,3).
b) Derive Laplace and Poisson equation. [5+5]
OR

3.a) A circular disc of radius ‘a’ m is charged uniformly with a charge density of © ¢/ m’.
Find the electric field at a point ‘h” m from the disc along its axis.

G

b)  What'is'an electrie dipole? Obtain-expr ession for torque experienced-by. an electric. < .-

dlpole in‘a uniform electric field. - ; f__ - [545]

4.a) Show the expression of the capacitance for a spherical capacitor consists of
2 concentric spheres of radius ‘a’&‘b’ also obtain the capacitance for an isolated
sphere.

b)  Find the capacitance of a conducting sphere of 2 cm in diameter, covered with a layer

of polyelht,lme with € 7=2.26 and.3 cnr- thick. . - [E45] g ==F

“OR 5
5.a) Derwu an expression for capacitance of co-axial cable:
b) In a material for which o = 5.0 s/m and €r = 1, the electric field intensity is
E = 250 Sin1010t (V/m). Find the conduction and displacement current densities.
[5+5]



~6.a)

b)

b)

8.a)

b)

9.a)

b)

Usmg Blot Savart’s law.. find the magnetic field mtensnty on the ams of a cnrculal il
loop with radius R-and carrying a slmdy current 1.

Find the magnetic field intensity at the centre of square loop of side Sm carrying 10A
of current. [5+5]

OR

State Ampere’s circuital law and explain any two applications of Ampere’s circuital
law. ;

Dettive the equa‘uon’ 0" show that curl of magnetlc ﬁeld mtensnty in equal to currernit :
density. c [5+5]

Show that the force between two parallel conductors carrying current in the same
direction is attractive.

A magnetic field, B = 3.5 x 107 a_Tesla, exerts a force on a 0.3m conductor

along the x-axis. If the conductor current is 5 A in the Ax dlrectlon what force must
be applled to hold tim mnductor in posstlon F '

Derlve the expression for self mductance of a coaxial cable of inner radlus a’ and
outer radius ‘b’.

Determine the inductance of a solenoid of 2500 turns wound uniformly over a length
of 0.25m on a cylindrical paper tube, 4 cm in diameter and the medium is air.  [5+5]

Write Maxwell’s equcmons in integra] form for time: var ying Fields. .

Generalize Ampere’s {aw for time Varymg, fields. .~ SR [5+5)
ot . T, e

State and explain Faraday’s laws of electromagnetic induction.

In a material for which ¢ = 5.0 s/m and €r = 1, the electric field intensity is

E =250 Sin1010t (V/m). Find the conduction and displacement current densities, and

the frequency at which they have equal magnitudes. [5+5]

---00000---

[5+5]fj‘;-




Code No: 133AN R16

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.Tech II Year I Semester Examinations, November/December - 2017
"ELECTRICAL TECHNOLOGY
_(Eléctronics and Communication Engincering)

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)  What is critical field resistance and critical speed of a d.c generator? [2]
b)  Write the expressions for core losses and remedial measures to reduce them in a
dc machine. [3]
¢)  What is the principle of operation of single phase transformer? 2]
d) " Derive the (.0!1dl’[10n for maximum efficiency of a:l-phase lransfd'hner [3]
) Defineslip. =~ . . SR S I )
f)  Define crawling and cogging. [3]
g)  Write the EMF equation of Alternator. [2]
h)  Define Distribution and Coil span factors. [3]
i) What is the difference between Moving Coil and Moving iron Instruments?  [2]
) What are the applications of stepper motor? [3]
PART-B
(50 Marks)
2.a)  Derive emf equation of dc generator.
b)  Explain Magnetization and load characteristics of DC generators. [5+5]
OR
3. Discuss the various methods of speed control of a D.C motor. [10]

4.a) : Derive an emf equation of a single phase transformu

b) - Explain about hysteresis and eddy current losses occur in a transformer: [5+5]

OR
5. A 10kVA, 1-phase, 50Hz, 500/250V transformer gave following test results:
OC test (LV) side: 250V, 3.0A, 200W
SC test (HV) side: 25V, 20A, 300W
Calculate efficiency and regulation at full-load, 0.8 p,_, [ lagging. .. [o]

6.a) - Explain Principle of operation of three-phase 1ncluc,t|nn motors. o
b)  Distinguish the difference between squirrel cage and slip ring mductlon motor.
[5+5]
OR
7. Explain different starting methods of 3-phase induction motor. [10]



8.a) Draw the phasor diagram of the synchronous generator on load. Explain the
meaning synchronous reactance.

b)  Explain constructional features of alternator. [5+5]
9.a) .~ Explain the Principle of operation of alternator. -~
b)  Write short notes on SC,0C tests on alternator. T 545
10.a) Explain the construction and operation of an a.c. tachometer.
b) How the shaded pole motor works explain in detail? [5+5]
OR

11.a) Explain construction and working of moving coil m:;lmments
b) What are the applications of synchro?

[5+5]
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Code No: 123AB Rl 5

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

B.Tech II Year I Semester Examinations, November/December - 2017
o THERMODYNAMICS - -
“(Common to. ME, AE, AME, MSNT)

Time: 3 Hours - ’ " = Max: Marks: 75

Note:

1.a)
b)
)

¢)

g)
h)
i)
i),

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)
Show that heat is a path function. [2]
Show that energy is a property of a system. [3]
What are the causes of irreversibility of a process? [2]
Why is the second law called a directional law of nature? [3]
What do you undcrstand by the- degree of superheat and the degree of suhcoolmg‘7
~ 13 | R
Show that for an ldeal gas, Cp-Cv:R. [3]
How is the partial pressure in a gas mixture related to the mole fraction? 2]
What is an adiabatic saturation process? [3]
Why is the COP of a gas cycle refrigeration system low? 2]
Define m.e.p. [3]
PART-B :
(50 Marks)

A gas of mass 1.5 kg undergoes a quasi-static expansion which follows a
relationship p=a+bV, where a and b are constants. The initial and final pressures
are 1000 kPa and 200 kPa respectively and wuespwndmg volumes are 0.20 m’
and 1.20 m’. The specific internal energy of the gas is given by the relation

u=1.5 Py -85 kl/kg

where p is the kPa and v is in'm*/kg. Calculate: ‘the, net heat transfe_r and the¢ :;,f.‘- =
_maximum internal- energy of the gas attained durmg expansion. - * [10]

OR
A reciprocating air compressor takes in 2 m 3/min at 0.11 MPa, 20°C which it
delivers at 1.5 MPa, 111°C to an after cooler where the air is cooled at constant
pressure to 25°C. The power absorbed by the compressor is 4.15 kW. Determine
the heat transfer in (a) the compressor, and (b) the cooler. State your assumptions,

[10]



Using an engine of 30% thermal efficiency to drive a refrigerator having a COP of
5, what is the heat input into the engine for each MJ removed from the cold body
by the refrigerator? If this system is used as a heat pump, how many MJ of heat

, wuuld be avallable for heating for cach MJ of heat mput to the engme‘7 [10]

“OR

A block of iron welghmg 100 kg and hd\r’ll‘lg a temperature of IOOOC is lmmersed

in 50 kg of water at a temperature of 20"C, what will be the change of entropy of
the combined system of iron and water? Specific heats of iron and water are
0.45 kJ/kg K and 4.18 kJ/kg K respectively. [10]

A rigid closed 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 the Lo,

' final pressure and the heat transfer ta the tank. o fo o

- components, (¢)-the partial pressures of the components, (d) the mole fractions of . . ..

OR
Write down the van der Waals equation of state. How does it differ from the ideal
gas equation of state? What is force of cohesion? What is co-volume 8. 0.5 kg of
helium and 0.5 kg of nitrogen are mixed at 20°C and at a total pressure of
100 kPa. Find (a) the volume of the mixture, (b) the partial volumes of the

. the components, (e) the specific heats ¢, and ¢, of the mixture, and (f) the gas_:i i
constant of the mixture. [10]

9.a)°

10.a)
b)

11.

A gaseous mixture consists of 1 kg of oxygen and 2 kg of nitrogen at a pressure of
150 kPa and a temperature of 20°C. Determine the chanbeq in internal energy,
enthalpy and entropy of the mixture when the mixture is heated to a temperature
of 100"C (a) at const*lnl volume, and (b) at constant pressure. [10]

' OR
Explain what do you understand by evaporative cooling.
Calculate the amount of heat removed per kg of dry air if the initial condition of
air is 35°C, 70% RH, and the final condition is 25 °C, 60% RH. [5+5]

Explain the effect of superheat and subcooling on the vapour compression cycle.
What do you umlersl;md by dry and wet comprewon‘7 Which is preferred andm

why? T, [5+5)"

- OR ! .
An engine workmg on the Otto cycle has an air standard cycle efﬁelency of 56%
and rejects 544 kl/kg of air. The pressure ¢ and temperature of air at the beynnmo
of compression are 0.1 MPa and 60°C respectively. Computc. (a) the compression
ratio of the engine (b) the work done per kg of air, (c) the pressure and
temperature at the end of compressron and (d) maxrmum pressure in the cycle.

oy gl p (U
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6.a)
b)

7.a)

This question paper contains two parts A and B.

R15

Max. Marks: 75

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

Define and List types of Arrays.
Explain types of Linked Lists.
Discuss about recursion and its implementation.

- Explain the ADT for Deque.
- Write about Properties of Binary Trees.
 Write about Directed & Undirected graphs.

Write the C logic for Binary Search.
Explain in brief about Insertion Sort.
Write short note on Red Black Tree.
Write the C Logic for Knuth-Morris-Pratt algorithm.

PART-B

Write about Asymptotic Notations.

Discuss about linked representation of Sparse Matrix.
OR

What is Performance Analysis? Explain the Techniques.

Explain about Singly Linked Lists Operations.

* Explain Evaluatioh.of Postfix expréssion using Stack.. :

Write a program to implement Queue Operations.
OR
Discuss about Circular queues operations.

Write a C program to implement stack using singly linked list.

Describe Binary: Tree traversals-with éxamples.
Write a C Program to implement DFS,

OR
Explain about Graph Representation methods.
Explain the Binary Tree operations with an example.

(25 Marks)
[2]
(3]
[2]
(3]
2]
[3]
[2]
[3]
(2]
(3]

(50 Marks)

[5+5]
[5+5]
[5+5]
[5+5]
[5+5] -

[5+5]



8.a)
b)

9.a) .
O

]O.a)
b)

11.a)

Write a C Program for Linear Search.
Explain Collision Resolution Methods.
OR

Differentiate between Linear and Bmary Search Methods.

Write a program for Quick Snrl

Explain about AVL Tree with an example
Give the examples for types of Tries.

OR
Write about Splay Tree with an example.

Discuss about Binary Search Tree operations.

o 3 —00000--- .
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Note:

1.a)

b)

g)

h) .

J)

2.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.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A ._
“(25 Marks)
A box contains nine cards numbered through 1 to 9, and B contains five cards
numbered through 1 to 5. If a box is chosen at random, and a card is drawn which
even numbered, what is the probability for the card to be from box A. [2]
Let a die be weighted such that the probability of getting numbers from 2 to 6 is
that number of times of probability of getting al. When the die thrown, what is

the probability of getting an even or prime number geeurs, [3]
Find the CDF of a random variable X, uniform cver(-3; 3). i 23
The density of a random variable X is given as f(x)= K[U(x)-U(x-4)]+0.255(x-2).
Find the probability of X <3. [3]
X and Y are discrete random variables and their joint occurrence is given as

X\Y |1 2 3

1 1718 [ 1/9 | 1/6
2w ing| e 4
3 16 | 1/6 | 1/18-

Find the Conditional Mean of X, given Y=2. 2]
X and Y are two uncorrelated random variables with same variance. If the random
variables U=X+ kY and V=X+(ox/oy)Y are uncorrelated, find K. [3]
State and prove the Periodicity Property of Auto Correlation function of a

Stationary Random Process. 2]

1 X(t) is a Gaussian Random Process with a mean 2-and exp (-0.2/1]). Find the . ™
- “Probability of X(1) <1. . (3]
"“Verify that the cfoss spectral density of two uncor rcldled stationary rafidom B

processes is an impulse function. 2]

The output of a filter is given by Y(t)=X(t+T)+X(t-T), where X(t) is a WSS
process, power spectral density Syx(W), and T is a constant. Find the power

spectrum of Y(t). 3]

_PART-B =

B --(-5_:0 Marks) i

Consider the experiment of tossing two dice simultaneously. 1f X denotes the sum
of two faces, find the probability for X < 6.

A fair coin is tossed 4 times. Find the probability for the longest string of heads
appearing to be three as a result of the above experiment.

In certain college, 25% of the boys and 10% of the girls are studying

““Mathematics. The girls constitute 60% of the student body. If'a stident is selected g
- at random and studying mathematics, determine the probability that the student i is~ -

a girl. [3+3+4]
OR



3.a)

4.a)

b)

5.a)

b)

7.2)

b) -

8.a)

b)

9.a)

b)

Coin A has a probablllty of head =1/4 and coin B is a fair coin. Each coin is

- flipped four times. If X is the number of heads resulting from coin and Y denotes

the same from coin B; what is the probability for X=Y? : =
A dice is thrown 6 times. Find the probability that a face 3 will occur at least two
times. [6+4]

Find the Moment generating function of a uniform random variable distribute
over (A, B) and find its first and second moments about origin, from the Moment
generating function.
‘A random variable X has a mean oflO and varlanCe of9 Find the lower bound on
the probability of (5<X<15). : Fede Sudl [545]3
OR
Find the Moment generating function of a random variable X with density
function
x, for0<x<l
(X)) =122 for I<x<2e
K (), e! se where |

IfXisa Gauss:an random varlable N(m o), find the density of Y=PX+Q, where

P and Q are constants. [5+5]
If X1,X0,X3,--~-- X, are ‘n’ number of independent and Identically distributed
random variables, such that X = 1 with a probability 1/2; = -1 with a probability

5 I;’Z Find the Characteristic FUI’ILUOI‘I ol the random Variable Y= X11«X1+X3+ - -y e
b)

lflndependent Random Varlables X and Y both of zero mean, have variance 20

and 8 respectively, find the correlation coefficient between the random Variables

X+Y and X-Y. [5+5]
OR

Let X=Cosf and Y=Sin0 , be two random variables, where 0 is also a uniform

. random variable over (0, 2n) Show that X and Y are uncorrelated and not.. -
-'mdcpendent ' ol -
"X is a randoin variable w1th inean 3 and variance 2 verlfy 1hat “the random""

Variables ‘X’ and Y= -6X+22 are orthogonal. [6+4]

X(t) is a random process with mean =3 and Autocorrelation function
Rex(t) =10.[exp(- 0.3[7)+2]. Find the second central Moment of the random
variable Y=X(3)-X(5).

X(0)=2ACos(Wet+20) is a random™ Process, where 9 is a umfmm random ! ¢

variable, over(0,2m). Check the process for mean LIbOdlClty e e [5+5]:
OR

A Random Process X(t)=A.Cos (2r fc t) , where A is a Gaussian Random

Variable with zero mean and unity variance, is applied to an ideal integrator, that

integrates with respect to ‘t’, over (0,t). Check the output of the integrator for

stationarity.

A random Process is defined as X(1)=3.Cos(2nt+Y), where Y s a random

Varidble with p(Y:= 0)=p(Y=n)=1/2.Find the mean and Variancé of the Random
Variable X(2). [5+5]



10.2)

b)

-~and the output-process Y(t) of an LTI system in ternis of its Transfer function.

11.a)
b)

Find and plot the Autocorrelation function of (i) Wide band white noise
(ii) Band Pass White noise.
Derive the expression for the Cross Spectral Density of the input Process X(t)

[5+5]

OR
Compare and contrast Auto and cross correlations.
If Y(t) = A.Cos(wot+0)+N(t), where ‘0’ is a uniform random variable over (-m,m),
and N(t) is a band limited Gaussian white noise process with PSD=K/2. If ‘0’ and
N(t) are independent, find the PSD of Y (t). [4+6]
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Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A , :
_ " (25 Marks).
1.a)  Explain briefly about Faradays law of electromagnetic induction. [2]
b)  Explain about the main aim of electromechanical energy conversion device.
(3]
¢) List the classification of DC machines based on methods of excitation. 2]
d)  Explain the importance of commutator in DC generators. [3]
e)  Differentiate between ideal and delayed commutation, [2]
f)  Enumerate the reasons for paralleling DC generators. [3]
g)  Explain the significance of magnetization characteristics. 2]
h)  What do you understand by Back emf or counter emf? [3]
i)  Explain the role of protective devices in DC machines. [2]
j)  Explain why a DC series motor should never run unloaded. (3]
PART—B
~ = g (50 Marks)
2. Explam in detail about the smgly exc:ted system wnth a neat schematlc and also
list the assumptions made. [10]
OR

3.a)  Define field energy and co-energy and explain their significance.
b) Derive the equation for the magnetic stored energy for singly excited magnetic
system » [5+5]

4.) . Derlve the emf. equatlon ofa DC. mdchme 5 e |

b) A long-shunt compound generator delivers a load current of 50 A at 500 Vv, and
the resistances of armature, series field and shunt fields are 0.05€2, 0.03Q, and
2550 respectively. Calculate the generated emf and the armature current. Allow

1.5V per brush for contact drop. [5+5]

OR

5.a) -~ Explain in detail ‘about the armature reactlon and “further llst the effects of
.~ armature reaction. - - : "
b)  Explain the purpose of using cnmpt,matmg wmdmgs in de machlnes [5+5]



7.a)° ..

b)

8.a)

Two D.C shunt generators running in parallel supply a load current of 2800A. The
emfs induced in the first and the second generators are 515 V and 545V
respectively. These generators have armature resistances of 0.022€Q and 0.044Q
and shunt field resistances of 130Q and 150Q respectively, determine:

i} ‘_a)fl'crminal voltage »and b)output current of each machine. . [10]

: A - OR = f
Discuss the process of self — excitation in a dc machine. What condition must be -
fulfilled for the machine to self excite.

What is the importance of an equalizer? And when must it be used? [5+5]

List and explain the different types of DC motors along with supporting formulae
A 250V shunt motor on no load runs at 1000 rpm and takes 5A. The total

armature and shunt field resistance are,respectively 0.2Q and 250 Q. Calculate the
speed when loaded and taking:a current of 50 A, if the armature reaction weakens .

the field by 3%. [5+5]
OR

Derive the Torque equation of a DC machine

A10 HP, 230V shunt motor takes an armature current of 6A from the 230 V line

at no load and runs at 1200 rpm. The armature resistance is 0.25€Q. Determine the

- speed and torque when the armaturg takes 36A with the same flux.. = *  [5+5]

11.

Explain the working of Three point starter with a neat diagram

A 200 V, shunt motor develops an output of 17.158KW when taking 20.2KW.

The field resistance is 50Q and an armature resistance 0.06Q. What is the

efficiency and power input when the output is 7.46 KW? [5+5]
OR

Explain the procedure of Heat-run-test (or) regencr_qtive test on_two similar d¢

shunt machines with a neat diagran and required formulae. s 0]
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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.

s P._ART- A
(25 Marks)
l.a)  Show that heat is a path function. 2]
b)  Show that energy is a property of a system. 3]
c)  What are the causes of irreversibility of a process? 2]
d)  Why is the second law called a directional law of nature? [3]
€) ..-----,,,What do you understand by the- degree of superheal and the degree of subcooling?- . .
f) Show that for an ldeal gas, cp-cv=R. ' (3]
g)  How is the partial pressure in a gas mixture related to the mole fraction?  [2]
h)  What is an adiabatic saturation process? [3]
i) Why is the COP of a gas cycle refrigeration system low? 2]
J)  Define m.e.p. [3]
PART-B
(50 Marks)
2 A gas of mass 1.5 kg undergoes a quasi-static expansion which follows a

relationship p=a+bV, where a and b are constants. The initial and final pressures
are 1000 kPa and 200 kPa respectively and corresponding volumes are 0.20 m’
and 1.20 m’. The specific internal energy of the gas is given by the relation

u=1.5 py- -85 kl/kg

“where p is the kPa and v is in:mkg. Calculate :the net heat transfer and the™ o

" _maximum intgrnal-energy of thée gas attained dtnmg expansion. <. ... [10]
OR
3 A reciprocating air compressor takes in 2 m*/min at 0.11 MPa, 20°C which it

delivers at 1.5 MPa, 111°C to an after cooler where the air is cooled at constant

pressure to 25°C. The power absorbed by the compressor is 4.15 kW. Determine

the heat transfer in (a) the compressor and (b) the cooler State your assumptions.
""" e iy - 0]




Using an engine of 30% thermal efficiency to drive a refrigerator having a COP of
5, what is the heat input into the engine for each MJ removed from the cold body
by the refrigerator? If this system is used as a heat pump, how many MJ of heat
would be avallable fer heating | for each MJ of heat mput to the engme" [10]
: “OR
A block of iron welghmg 100 kg and havmg a temperature of 100°C is immersed
in 50 kg of water at a temperature of 20°C, what will be the change of entropy of
the combined system of iron and water? Specific heats of iron and water are
0.45 kJ/kg K and 4.18 kJ/kg K respectively. [10]

A rigid closed tank of volume 3 m’ contains 5 kg of wet stecam at a pressure of

© 200 kPa. The tank is heated until'the steam becomes dry saturated. Determine the - D,

©final pressure and the heat transfer to the tank. - o [10]

OR
Write down the van der Waals equation of state. How does it differ from the ideal
gas equation of state? What is force of cohesion? What is co-volume 8. 0.5 kg of
helium and 0.5 kg of nitrogen are mixed at 20°C and at a total pressure of
100 kPa. Find (a) the volume of the mixture, (b) the partial volumes of the

~ components, (¢)-the partial pressures of the components, (d) the mole fractions of -, .~
“the components, (e) the specific heats c, and ¢, of the mixture, and (1) the gas ™

" constant of the mixture. [10]

A gaseous mixture consists of 1 kg of oxygen and 2 kg of nitrogen at a pressure of
150 kPa and a temperature of 20°C. Determine the changes in internal energy,
enthalpy and entropy of the mixture when the mixture is heated to a temperature

. ___of-jl'(J(}“C (a) at constant volume, and (b) at constant pressure. . - [10]

9.a) =

10.a)
b)

: P OR ;
Explain what do you understand by evaporative cooling.
Calculate the amount of heat removed per kg of dry air if the initial condition of
air is 35°C, 70% RH, and the final condition is 25°C, 60% RH. [5+5]

Explain the effect of superheat and subcooling on the vapour compression cycle.

Wlmt do you understand by dly and wet compress10n‘7 Which is preferred and_

11.

...... : OR
An engine workmg on the Otto cycle has an air standard cycle effcrency of 56%
and rejects 544 kJ/kg of air. The pressure and temperature of air at the beginning
of compression are 0.1 MPa and 60"C respectively. Compute (a) the compression
ratio of the engine (b) the work done per kg of air, (c) the pressure and
temperature at the end of compressmn and (d) maxrmum pressure in the cycle.
[10]
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5.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 question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A g, g
* (25 Marks)..
Explain briefly about Faradays law of electromagnetic induction. 2]
Explain about the main aim of electromechanical energy conversion device.
[3]
List the classification of DC machines based on methods of excitation. 2]
Explain the importance of commutator in DC generators. [3]
- Differentiate betwéen ideal and delayed commutation, e 2]
- BEnumerate the-reasons for paralleling DC generators. 3]
““Explain the significance of magnetization characteristics. 2]
What do you understand by Back emf or counter em{? [3]
Explain the role of protective devices in DC machines. [2]
Explain why a DC series motor should never run unloaded. [3]
PA-R-T-B
- p et (Rll Marks)
- 'F\plaln in detali about the singly-excited system w1th a neat schemalu, and also
list the assumptions made. [10]
OR

Define field energy and co-energy and explain their significance.
Derive the equation for the magnetic stored energy for singly excited magnetic

systcm. . . [5+5]

e Derwe the emf. equatlon ofa DC machme

A long-shunt compound generator delivers a load current of 50 A at 500 v, and

the resistances of armature, series field and shunt fields are 0.05Q, 0.03Q, and

255Q respectively. Calculate the generated emf and the armature current. Allow

1.5V per brush for contact drop. [5+5]
OR

Explain in detail about the armature reactlon and further hst the effects of'-} £
" armature reaction. : e

b)

Explain the purpose of using compensating wmdmgs in dc machmes [5+5]



Two D.C shunt generators running in parallel supply a load current of 2800A. The
emfs induced in the first and the second generators are 515 V and 545V
respectively. These generators have armature resistances of 0.022€ and 0.044€Q
and shunt field resistances of 130Q and 150Q respectively, determine:

...a) Terminal voltage and boutput current of each machine. [10]

7.8) "
b)

8.a)

*armature and shunt field resistance are respectively 0.2 and 250 Q. Calculate the fore,
~.speed when loaded and takinga current of 50 A, if the armature reaction weakens... ..

9.a)
b)

- speed and torque when the armature takes 36A withthe same flux:. .~ [5+5] -~ -

10.2)

1. .

Discuss the process of self — excitation in a dc machirie. What condition must be
fulfilled for the machine to self excite.
What is the importance of an equalizer? And when must it be used? [5+5]

List and explain the different types of DC motors along with supporting formulae
A 250V shunt motor on no load runs at 1000 rpm and takes 5A. The total

the field by 3%. [5+5]
OR

Derive the Torque equation of a DC machine

A10 HP, 230V shunt motor takes an armature current of 6A from the 230 V line

at no load and runs at 1200 rpm. The armature resistance is 0.25Q. Determine the

Explain the working of Three point starter with a neat diagram

A 200 V, shunt motor develops an output of 17.158KW when taking 20.2KW.

The field resistance is 50Q and an armature resistance 0.06Q. What is the

efficiency and power input when the output is 7.46 KW? [5+5]
OR

. Explain the procedure of Heat-rury test (or) regenerative test on two-similar de.. -~

_ - shunt machines with a neat diagram and required formulae. S 10]
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Note:

2.a)

3.a)

42) " F

5.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.

‘Fach question carries 10 marks ‘zi:l_adf.‘-m'a'y have a;'b; ¢ as sub questions.

OR
Explain about Graph Representation methods.
Explain the Binary Tree operations with an example, [5+5]

PART- A
(25 Marks)
Define and List types of Arrays. [2]
Explain types of Linked Lists. 3]
Discuss about recursion and its implementation. [2]

- Explain the ADT for Deque. _ B 4 [3]

~"Write about Properties of Binary Trees. S [2]

" "Write about Directed & Undirected graphs. D {3]
Write the C logic for Binary Search. [2]
Explain in brief about Insertion Sort. {3]
Write short note on Red Black Tree. [2]
Write the C Logic for Knuth-Morris-Pratt algorithm. [3]

_PART-B -
: ' (50 Marks)
Write about Asymptotic Notations.
Discuss about linked representation of Sparse Matrix. [5+5]
OR
What is Performance Analysis? Explain the Techniques.
F\plam about Slng!y Linked Lists ()pLI‘dlIOllS [5+5]
pr]am leuatlon of Postfix thrbssmn using Stack ;
Write a program to implement Queue Operations. [5+5]
OR
Discuss about Circular queues operations.
Write a C program to implement stack using singly linked list. [5+5]
- Describe Binary. Tree traversals with examples. -~ - e i
~ Write a C Program to implement DFS. [5+5] = ¢



Disguss about Bina

Write a C Program for Linear Search.
Explain Collision Resolution Methods.
OR

Differentiate between Linear and Binary Search Methods.
- “Write a program for Quick Sort..- ;

Explain about AVL Tree with an example.
Give the examples for types of Tries.

OR
Write about Splay Tree with an example.
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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.

PART- A

l.a) A box contains nine cards numbered through 1 to 9, and B contains five cards
numbered through 1 to 5. If a box is chosen at random, and a card is drawn which

even numbered, what is the probability for the card to be from box A. 2]
b) Let a die be weighted such that the probability of getting numbers from 2 to 6 is
that number of times of probability of getting al. When the die thrown, what is

“the probability of getting an eveén or prime numbet aeeurs. BF '
¢) - Find the CDF of a random variable X, uniform over (-3, 3). L [2]...
d)  The density of a random variable X is given as f(x)= K[U(x)-U(x-4)]+0.256(x-2).
Find the probability of X <3. [3]
¢) X andY are discrete random variables and their joint occurrence is given as
X\Y |1 2 3

1 1/18 | 1/9 | 1/6
2 /9. | 1718 | 1/9
3 1/6 1/6 | 118

Find the Conditional Mean of X, given Y=2. [2]
f)  XandY are two uncorrelated random variables with same variance. If the random

variables U=X+ kY and V=X+(cx/cy)Y are uncorrelated, find K. [3]
g)  State and prove the Periodicity Property of Auto Correlation function ofa

Stationary Random Process. [2]

h)  1fX(t) is a Gaussian Random Process with a mean 2-and exp (-0. 2ft)). Find the.
“Probability of X(1) < 1. ; [3]” =

i) “Verify that the cross spectral density of two uncorrelated stationary random
processes is an impulse function. [2]
j)  The output of a filter is given by Y(®=X(t+T)+X(t-T), where X(t) is a WSS
process, power spectral density S,(w), and T is a constant. Find the power
spectrum of Y(t). [3]
PART-B

© (50 Marks) |

2.a)  Consider the experiment of tossing two dice simultaneously. If X denotes the sum
of two faces, find the probability for X <6.
b) A fair coin is tossed 4 times. Find the probability for the longest string of heads
appearing to be three as a result of the above experiment.
¢) Incertain college, 25% of the boys and 10% of the girls are studying

'::;;Mdthenﬂlwq The girls constitute. 60% of the student body. 11 a student is selected""_
- atrandom and studying mathematics, determine the probability that the studentis” -

a girl. [3+3+4]
OR

(25 Marks)



3.a)

4.a)

Coin A has a probability of head =1/4 and coin B is a fair coin. Each coin is

- flipped four times. 1f X is the number of heads resulting from coin-and. Y denotes -

b)

5.a)

. the same from coin B, what is the probability for X=Y?
b

A dice is thrown 6 times. Find the probability that a face 3 will occur at Iutst two N
times. [6+4]

Find the Moment generating function of a uniform random variable distribute
over (A, B) and find its first and second moments about origin, from the Moment
generating function:- : o
A random variable X has a mean- of 10 and vananca 0F9 Find the Iowe: bound On .
the probability of (5<X<15). sl [5+5]
OR

Find the Moment generating function of a random variable X with density
function

x, for0<x<1

. f(x) =D w.g;c,:_.-'_“fhr 1<x<2.

b):

b) A

8.a)

by

9.a)

b)

0, 'E-:e,,l.\'e where
If X is a Gaussian random variable N(m, o ), find the density of Y=PX+Q, where
P and Q are constants. [5+5]

If X(,X2,X3,-~--- X, are ‘n’ number of independent and Identically distributed
random variables, such that X\ = | with a probability 1/2; = -1 with a probability

=12, Find the Characteristic Functmn t}fthe mndom Variable Y= X1 +Xa+ X5+ - - -
Epy + Xﬂ
b)

. random variable over (0, 27:) Show- that X and Y -are uncorrelated and not.. -
~“independent. : SR
If X is a randoin variable w1th mean 3 and variance 2, verlfy ihal ‘the random""

If Independent Random Varlables X and Y both of zero mean, have variance 20

and 8 respectively, find the correlation coefficient between the random Variables

X+Y and X-Y. [5+5]
OR

Let X=Cosf and Y=Sin® , be two random variables, where 0 is also a uniform

Variables ‘X’ and Y= -6X+22 are orthogonal. [6+4]

X(t) is a random process with mean =3 and Autocorrelation function
Rud(t) =10.[exp(- 0.3|7))+2]. Find the second central Moment of the random
variable Y=X(3)-X(3).

_X()=2ACos(Wct+26) is a random Process, where ‘0 is a umerm random -
variable, over'(0,2r), Check the process for mean ergodicity. [5+5]:
OR

A Random Process X(t)=A.Cos (2r fc t) , where A is a Gaussian Random
Variable with zero mean and unity variance, is applied to an ideal integrator, that
integrates with respect to ‘t’, over (0,t). Check the output of the integrator for
stationarity.

A random Process is defined as. X()=3. Lm(ZmH’) where Y. jis.a random
~ Variable with p(Y 0)=p(Y=n)=1/2.Find the mean "and Varianc¢ of the Random’

Variable X(2). [5+5]




10.a)

b)

11.2)
b)

and the output-process Y (t) of an-LTI system in terms of its Transfer function.

Find and plot the Autocorrelation function of (i) Wide band white noise
(it) Band Pass White noise.
Derive the expression for the Cross Spectral Density of the input Process X(t)

L [5+5]
OR

Compare and contrast Auto and cross correlations.

If Y (t) = A.Cos(wot+8)+N(t), where ‘0’ is a uniform random variable over (-m,m),

and N(t) is a band limited Gaussian white noise process with PSD=K/2. If ‘6’ and

N(t) are independent, find the PSD of Y(t). [4+6]

---00000---




Code No: 53017 R09
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

B. Tech II Year I Semester Examinations, November/December - 2017
. THERMODYNAMICS N g

(Common to ME, AE, AME)

Tim;é'i'S hours ﬁ Max. Marks: 75

Answer any five questions
All questions carry equal marks

l.a)  Distinguish between-the terms of Change of State, Path, and Process.
b) ‘What is reversibility and irreversibility? List out the causes of irreversibility.

¢): What is the difference between the universal gas constant and a charaeteristic gas- "

Constant? [5+5+5]

2.a)  What is the standard fixed point in thermometry? Define it.
b)  What is PMM 1? Why is it impossible? [8+7]

3.a) . How is entropy related to molecular disorder in a syslem"
b) - Explain Kelvin-plank and Clausius Statements. -
¢)  Establish the inequality of Clausius. [5+5+5]

4.2)  What is the critical state? Explain the terms critical pressure, critical temperature
and critical volume of water?

b)  Derive Clausius — Clapeyron equatlon for pure substance. State its significance.

- - - [8+7]

5.a) - - What is the physical significance of the two constants that appear in the'van der -
Waals Equation of state?
b) A reversible adiabatic process begins at p; = 10 bar, t; = 300°C and ends with
po=1 bar. Find the specific volume and the work done per kg of fluid if (i) the
fluid is air and (ii) the fluid is steam. [7+8]

6.2) jWhat do you understand by senmhie heat load and- latent heat load?: - -
b) _An air — water vapour mixture.at 25°C'and 1 bar hasa relative humldlty of 50%. -
Determine: (i) The Partial pressure of steam; (ii) The dew point temperature;

(iii) The density of each constituent; (iv) The specific humidity. [7+8]

7.a)  Mention the merits and demerits of the Stirling and Ericsson cycles.
b) Anair standard dual cycle has a compression ratio of 16, and compression begins
~-at 1 bar, 50°C:. The maximum pressure is 70 bar. The heat transferred to air at
" constant pressure is equal to that at constant volume. Estimate (i) ‘the pressures
“and temperatures at the cardinal points of the cycle, (ii) the cycle efficiency , and
(iii) the m.c.p. of the cycle, C, = 0.718 kJ/kg K, C, = 1.005 kJ/kg K. [7+8]

8.a)  Explain the effect of superheat and sub-cooling on the vapour compression cycle.
b) Describe the ideal Rankine cycle with neat dlagrams What are the different ways
_to improve the cycle efficiency, - [7+8]
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1.a)

)’

2.a)
b)

3a)

b)

4.a)

5a) "
b) -

Answer any five questlons
All questions carry equal marks

Explain how the concept of probability can be applled in commumca‘uon system

- State and prove the total probability theorem.

6.a) ‘_

b)

7.a)
by

Calculate correct and error transmission probabilities of bmary sym -._V'e rlc channel-
‘using Baye’s theorem by assuming your own values. R R E 1 I

Explain the applications of all types of continuous and discrete random variables.
Find the probability of getting sum in random experiment of rolling two dice.
Find, plot and obtain the expression for both PDF and CDF? [7+8]

-’tham the expressmn for all slalls‘ucal parameters and explam the 51gn1ﬁcance in

analyzm g commuriieation systéms.
Define mean, variance and skew of binomial random variable. [8+7]

State and prove the all properties of joint PDF and CDF-.
Find the expression for PDF of sum of two independent variables. [7+8]

“State and prove the all properties of correlation and covariance. = Lo, ) Tt
_Find constant:*C’; cofrelation and covariance of a two random vanables and .

‘Y’ having joint PDF
_[C(2x+y); 0<X<2and0<Y <3
(x:3) = { 0; Else where
Is ‘X’ and ‘Y’ are mdependent [7+8]

:ESla[e and prove any: THREE’.bFOPertles of Auto Correlatlon Functlon(ACF) <173

Aind also explain thicir significance.
Mean and ACF of random process X(t) is given by 6 and R,, (7)=36+25¢™

i) Is first order stationary ii) Find the total power of X(t)
iii) Is Ergodic iv) Is Wide Sense Stationary

v) Has periodic components vi) Find AC power of X(t). [7+8]

Derive the relduon between mpm and oulput PSDS of LTI syslem
A random process X(t) whose ACF is given by Ry (7)=4¢ s applled toa
3 : 1 .
system with transfer function H(a)) = (—2—) Find out mean value, ACF, PSD
+ jo
and total power of output random process Y(t). [7+8]



8.a)

b)

Define noise. Explain different types of noise generated in communication

system.
With help of noise figure, explain why noise generated in first stage should be
minimum in cascade amplifiers. [7+8]
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l.a)  Represent decimal number 8620 in:

1) BCD . i1)- Excess-3 code
iii) 2421 code- 1v) As a binary number. )
b)" Perform the subtraction of the given binary numbers using 2’s complement
i) 110110-100111 i) 1011.11-101.0. [8+7]

2.a) Implement the AND, OR, Ex-OR, NOR by using NAND gates only.
b) Implement the following Boolean function using basic logic gates

F(AB,C) =TI (0:2:4,5.6). 2 8T
3. Using Map method simplify the following exp'ress"iori. and implemént Logic circuit
after minimization F(P, Q, R, S)=>m (0, 1, 4, 8,9, 10) +d(2, 11). [15]
4. Explain the operation of 3 to 8 line decoder with the help of a truth table and realize
4x16 decoder by using 2x4 decoders. [15]

5.a) " ‘Briefly explain the desngn procedure for sequenmal crrcmts
b) . Writé the HDL code for JK Flip flop. - [8+7]

6.a)  Write a HDL program for simple up — counter.
b)  Explain the working of serial-in parallel-out shift register with a diagram. [7+8]

7.a)  Explain different types of memory Explam Error detectlon and error correctlon of
EROM \ e
b) " Write short notes on programmable array. o &g [8+7]
8.a)  Define race concept and explain about race-free state assignment hazards.

b) Compare synchronous and asynchronous sequential logic circuits. [8+7]
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Answer any flve questions
All questions carry equal marks

Distinguish Unit Operations and Unit Processes with examples.

- Discuss transport. phenomenon- principles momenlum mass and ‘heat transfer-. ~ -
- “prineiples in bio-processing with examples. .~ 25 g [T48]

What do you mean by equations of state for gases? Discuss briefly the virial
equation of state.
Define Ideal gas law? Write the applications of ideal gas law. [8+7]

,_/\& shown in Figure below, a pump.draws a solution of specific gravity.1.84 from .-
L slmagu tank through 3-in. (75 mm) Schedule 40 steel: pipe. The efficiency of the. =

pump is 60 percerit:“The velocity in-the suction line-is 3 ft/sec (0.914 m/s). The
pump discharges through a 2-in. (50 mm) Schedule 40 pipe to an overhead tank.
The end of the discharge pipe is 50 ft. (15.2 m) above the level of the solution in
the feed tank. Friction losses in the entire piping system are 10 ft-lbg/lb
(29.9 J/Kg). What pressure must the pump develop? What is the power of the
pump? Use conversion factor 1 hp 550 ft-lbg/s and assume necessary if require in

’_",the problem b R i [15]

qFl g — ’:%b

2in. p;};{
A,

50 feet

3 pipe u_ ¥

Figure: Flow diagram
Define Newton’s Law of Viscosity? Explain the dependence of viscosity with
temperature and pressure citing at least one realistic example
Predict the viscosity of the following gas mixture at 1 atm and 293 K from the
given data on the pure components at 1 atm and 293 K is shown in Table. [7+8]



AAAAAA Specics Mole fraction, | - Molecular ;|  Viscosity, pi
P X weight, M (gm/cm.sec)
Table: CO, 0.133 44 1462 x 107 Viscosity
data of 0, 0.039 32 2031 x 107 species
5.2) N, 0.828 28 1754 x 10”7

Discuss briefly the laminar and turbulent flow in-boundary layers.
b)  Derive Hagen-Poiseullie equation and explain its significance. .~

[8+7]

6.a) Define Drag. Distinguish wall and form drag.
b)  Draw schematically the wall drag and form drag on immersion body and explain
the drag coefficient importance.
¢) Define settling/terminal velocity? Write expression for terminal velocity and
. discuss the importance of each individual term. e [5sHs] L

7.a) “-What are the major differences between comp;"essurs 'and blowers? Discuss the ™
working principles.
b)  With a diagram explain briefly the working principle of orifice meter. [8+7]

8.a) What do you mean by pump priming? Discuss briefly about centrifugal pumps.
b)  Write short notes: . . )
i) diaphragm pumps--, R : S

<..ii) peristaltic pumps. -

[7+8]
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Time: 3 hours foaa “nat : .Mar-._,l\}larks: 80I':f:

l.a)
b)

b .

3a)

b)

4.a)

b).

5.a)

b)

6.a) -
"~ mofor.

b)

7.a)

b) ..

b)

'l:x'p'lam hopkmson s'test on DC mach‘mes.

Answer any five questions
All questions carry equal marks

Explain the principle of energy uonverslon of electromechanical system.

Two parallel plates of each of area 2m are separated by a distance “g”. The electric” -

field lintensity between plates is 5%10°/m, a value equal to break clown strength oﬁhe_
air. Find the force between two plates using both energy and co-energy methods.
[8+8]

Write the differences between lap and wave windings of DC machines and Explain
simplex windings and multiplex windings.

‘Dmve EMF equation of DC shunt generator. - o [848]

Dcrlve the e:\pruwon% for Ampére turns per pole for dema{,netlzmg and cross

magnetizing effect.

Write short notes on different types of commutation methods of d.c. generator.
[8+8]

Explain magnetization characteristics of shunt wound dc generators and dlscu«,s_‘_,n

““about how to find critical field resistance and critical speed of DC genrator.

What are the causes of failure to build — up voltage in DC Generators and explain. thL -
remedy for DC Shunt Generator. [8+8]

Explain Load characteristics of shunt wound, Series wound and compound wound
DC generators.
Wrrte the conditions for parallel operatlon of DC generators [8+8]

‘foplam prmcrple oi operatlon of C motor and dmve the torque equatlon of DC

Draw the different characteristics of d.c motors. [8+8]

Explain speed control of DC motors by Armature voltage and field flux control
Methods

[8+8]
A brake test on a DC shunt motor gave the following results: Tensions 4.5 kg and
0.5 kg., radius of pulley = 12 cm, speed = 1200 RPM, V =200 V, I, = 3.7 Amp. Find
the output torque, output power and efficiency. [8+8]
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Note: ThlS questlon paper s.ontams 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.

PART- A (25 Marks)

1.a) - Name various types ofacxd base tltralmm o : _’ [2]-

b)  Express the following result in correct number of sngmﬁcant f“gures
0.041 x 9.0567 x 0.07654 x 2986 x 0.22222222= 7

258.10 + 0.066 + 0.382466 + 93.6544 + 0.259 =7 3]

¢) Name any two masking and demasking agents. [2]

d)  List the precautions to be taken while preparing perchloric acid. [3]
e) ...Name indicator and rufercnca electrodc for complexometrlc and preCJpllallon titrations.
. ' el

f) ~~Explain the conductometric tttrat‘l"on curve for stmhg acid Vs strO‘n"g base. [3]

g)  Write two examples for strong and weak adsorbents used in column chromatography.

[2]

h)  List the factors affecting Rfin Paper chromatography. 3]

i)  List the interferences in flame photometry. [2]

1 Wrm, physwal methods of m01sture content determmatlon inbrief, .. 31 -
PART-B S (50 Marks)

2.a)  Define Accuracy and Precision.
b)  Assay results of content of Paracetamol in given 500 mg Crocin tablets are as follows.

As an analyst, justify which method is better for routine analysis. [2+8]
Trial No: . “Method A . Method B . "
1 " <1 500.00 mg ' 498.80 mg -
2 49380 mg  501.90mg
3 490.00 mg 504.00 mg
4 505.80 mg 489.80 mg
5 488.10 mg 498.90 mg
6 504.10 mg 500.10 mg
OR
3.a) . What are redox indicators? Classify them examples. " :
b) " Explain the prmcmlb and a brief procedure in the assay of boric aCld P55

4.a)  Explain types of edetate titrations.
b)  Explain the theory underlying non aqueous titration.
¢)  Write the reasons for co-precipitation. [5+342]
OR
5.a) Explain the preclpllatlon from hnmogeneous soiutlon e
b) .. Explain the principle and a brief procedure in the assay of soditim benzoate as per IP../
[5+5]



6.a)

Explain the working of Calomel electrode.

List the applications of polarography and amperometry. [5+5]
OR

List the demerits of dropping mercury electrode.

" “Write the menls and.. demerlls of potentiometric tltmuon over conve,ntional titrations. -

L5451

Write the advantages of chromatographic separation methods over other separation

methods.

Explain compositions of Silica Gel-G, H, and P. [5+5]
OR

- Explain the general methods for the preparation of TLC plates. iy
- BExplain method and use of 3D paper chromatography. ; /[5+5]

Explain the instrumentation for low range turbidometer.

Explain chemical methods for the moisture content determination. [5+5]
OR

Enlist the applications of Polarometry.

.. Explain standard addition method for the quantitative determmatmn of sodium usmsc,_'»

- flame photometer.

~Write differences between nephelometer and turh:dmncter 5 | [3’=F3+4]
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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.

PART - A I (25 Marks)
Write the preparation of indole. [2]
Write the preparation of iso-quinoline. 3]
Explain two reactions of pyrimidine. [2]
Explain method of preparation of pyrazole and oxazole. [3]
Define relative configuration and give its importance. [2]
Explain optical activity, chirality and notations. - [3]
Explain the chemical structure'of uric acid and theobromine. 2]
Explain oxidation reactions with suitable examples. (3]
Explain the reaction mechanism of Wittig reaction. [2]
Explain the reaction mechanism of Lossen rearrangement. {3]
PART B (50 Marks)
‘o _Wrrte in detall about nomenclature structure ’%I‘Id chemical reactmns of acrrdme and
pyridine. [1 0]
OR
Explain in detail about nomenclature, structure and chemical reactions of any three
5 membered ring systems with one hetero atom. [10]

Write preparation ; and chemical redetlons of any three srx membe|ed rmg systems. with

'tWo hetero atoms ; il o S | IO]
Write preparation and chemical reactions of any three fused ring systems with two
heteroatoms. [10]

Explain in detail about enantiomers, meso compounds and racemic mixture with

_relevant examples. , [10]

OR

.. Explain in detail geometrical isomerism with suitable.examples and write a note on

plane polarized light. [10]

Write in detail about the nomenclature, structure and aromatic character of polynuclear
aromatic hydrocarbons. [10]
OR

- Discuss about theophylline and its pharmaceutlcal srgmﬁcance erte m detail about - ...
" structure of DNA and RNA. g L [I{}l



10. Explain the mechanism and applications of Birch reduction and curtius rearrangement
in detail. [10]

OR
(1. Explain the mechanism and applications of any two hamed reactions in detail. [10]
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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.

PART- A
(25 Marks)
l.a)  Find the packing efficiency in HCP-lattice. “ ‘ [2]-
b)  Lattice parameter of a FCC crystal is 3. 61A" calculate atomlc density in (I'11), (110) -
and (100) planes. 3]
¢)  What is the necessity of Alloying? 2]
d)  Distinguish between Intermetallic Compound and Electron compound. 3]
e)  What is congruent melting phase? [2]
f)  Define allotropy and give examples. [3]
g)  What.is ASTM-grain size number? What is its importance? e [2]
h)  Distinguish between ordered and disordered solid solution. = 7 [3]
i)  What'is coring and how'it can be minimized? ' L [2]
i) What are the general requirements of a reinforcing phase? [3]
PART- B
(50 Marks)

2.a)  What is an interstitial solid solution, name the five elements which commonly form
inter stitial solid soliitions?

b) What is a grain size? What is a finé gramed and coarse- gramed material? [5+5]
OR
3.a)  What is crystal system and explain the Brevais lattices?
b)  Write explanatory notes ASTM grain size measuring methods. [5+5]
4. erte anote on Transformatlons of solid state. [10]
L OR’ P '
S. Draw dnd explain. tlu. phasn diagram where two components are completely soluble in
both liquid and solid state with suitable examples. [10]

6.a)  What is the effect of alloying elements on Fe-Fe;C diagram?

b) Draw the TTT diagrams and explain the different cooling rates. [5+5]
OR
7.a)  Whatis hardenability and how it is measured? :
b)  Differentiate between'Hardening and Fempering. ¢ . [5+5]

8.a)  What is cast Iron and explain the classification of cast irons?
b) Differentiate between Cu alloys and Al alloys with respect to properties, heat
treatment, composition and microstructure. [5+5]
OR
9.a) Draw and Explain the Cu-Zn phase dlagram
b)  Writé short notes on: Ti alloys. : ; [5+5]



Enumerate the characteristics, properties and applications of Polymers.

OR
Write Short notes on:
a) Metal ceramic mixtures.
b) C- Composites.
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Note:

This questlon 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.

PART- A
(25 Marks)
Find the packing efficiency in HCP lattice. ) . 2]
Laftice parameter of a FCC crystal is 3 61A° calculate atom]c denSIty m (] | H, (110) -
and (100) planes. [3]
What is the necessity of Alloying? [2]
Distinguish between Intermetallic Compound and Electron compound. [3]
What is congruent melting phase? [2]
Define allotropy and give examples. [3]
What is ASTM-grain size number? What is its importance? [2]
Distiniguish between ordered and disordered solid solution.: [3]
What'is coring and how-it can be minimized? [2]
What are the general requirements of a reinforcing phase? [3]
PART- B
(50 Marks)

What is an interstitial solid solution. name the five elements which commonly form
intérstitial solid soliitions? e :
What is a grain size? What is a finé grained and coarse- glalned materlal" - [5+5] .

OR
What is crystal system and explain the Brevais lattices?
Write explanatory notes ASTM grain size measuring methods. [5+5]
Write a note on Transformations of solid state. [10]
i OR o . by e :
Draw and explain. the‘phase diagram where two components are completely soluble in
both liquid and solid state with suitable examples. [10]

What is the effect of alloying elements on Fe-FesC diagram?

Draw the TTT diagrams and explain the different cooling rates. [5+5]
OR

What is hardenability and how it is measured? - e B

Differentiate between Hardening and Tempering. -~ - T [545]

What is cast Iron and explain the classification of cast irons?

Differentiate between Cu alloys and Al alloys with respect to properties, heat

treatment, composition and microstructure. [5+5]
OR

Draw and Explain the Cu-Zn phase diagram.

Write short notes on: Ti alloys. : [5+5]



10.

Enumerate the characteristics, properties and applications of Polymers.
OR

Write Short notes on:

a) Metal ceramic mixtures.

b) C- Composites.

~==0000 00~~~
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Note:

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

PART- A _
: : : - (25 Marks)
State the Superposition theorem. [2]
A conductor is 50 m long. It has a cross — sectional area of 2 mm? while it offers a
resistance of 10 Q. Find the conductivity of the material. [3]
How does inductance and capacitance will behave when an alternating sinusoidal
voltage is applied to them. [2]
A coil has an inductance of 50 mH and negllglble reswtance Find its reactance at
100 Hz. i [3]

. What are the conditions to be fu]fﬂed to work as step up transformer? 2]
Distinguish between Ideal and a practical transformer. 133
Explain the principle of operation of DC Generator. [2]
What is the difference between a separately excited and a self excited generator?

(3]
List the advantages of Moving coil instruments. 2]
List the necessary purpose of providing the controlling’ torque inindicating
Instrament. : [3]
PART-B
(50 Marks)

State and explain Kirchhoff’s current law and Kirchhoff’s Voltage law.
Find the equivalent capacitance of the system across terminals a-b shown in the

figure 1. o [545]

LSALE 5 o s
& - 1“ T == .-,_.l_l__

P o
Qo i~

Figure: 1
OR
Explain the process followed for Star (Y) — Delta (A) transformation.
Find the Thevenin’s equivalent for the network shown in figure 2 across Ry. [5+5]




4.a)

b)

5.a)

b)

6.a)

7.a)
b)

an
1 E st
N
1L l POy
T.‘-_— 'OV, {
|
Figure: 2

How do you generate alternating emf and explain the terms phase angle and
Amplitude.

Find the average'and rms of the waveform shown in the figure 3. = . [5+5]
M 1
i SR ¥ SER—
0 1 2 3 A
Figure: 3
OR

Explain the terms with respect to Alternating Quantity: i) Average value ii) Form
factor.
A voltage of 400 V.is applied to a series circuit containing a resistor, an inductor

anda capacitor, The respective voltages across the components are 250 V, 200 V:

and 180 V and the current is 3 A. Determine the phase angle of the current. [5+5]

Explain the principle of operation of a transformer.

Define the term Regulation and derive the expression for regulation of a

transformer. [5+5]
OR

‘Explain in detail about Core type-and shell type transformers. g
‘A 200 KVA ‘single — phase transformer has 1000 turns in the primary and_

600 turns on the secondary. The primary winding is supplied from a 440 V, 50 Hz
source. Find the i) Secondaryv voltage at no load and ii) Primary and secondary
currents at the full load. [5+5]

Distinguish between the short shunt and long shunt compound generators.

. At pole lap wound DC Generator has 680 conductors;:a flux of 30 mWb per pole
- dfiven at 550 rpm: Find the generated emf. I : [5+5]

OR
Explain in detail about lap and wave windings in DC Machines.
A three phase, 50 Hz, 6- pole induction motor runs at 950 rpm. Calculate:
i) the synchronous speed ii) the slip and iii) frequency of the rotoremf.  [5+5]



10.a) Explain the different methods of generating Damping torque and explain them
with neat sketches.
b) List the different types of errors that occur in Moving iron instruments and how
can we compensate them. [5+5]

11.2) " Explain in detail about Indicating, Integrating and recording electrical instruments
with an example of each type.
b) With a neat sketch explain the working of Repulsion type moving iron instrument.
[5+5]
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Note:

g)

h)

F J)

2.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 cf 5 Units. Answer any one full question from eack unit.
Each question carvies 10 marks and may have a, b, ¢ as sub questions.

PART- A
(25 Marks)
Solve (D' +13D" - 36)y =0. [2]
Find the P.I of (D: J—4)y =cos2x. [3]
Prove that P,'(1) :én,()j +1). [2]
o i ) - 'l B . = Mo
Prove that [ xJ,"(x = [/ ()-J7®)]- [3]
If u=e*(xcosy— ) sin y)then find analytic function of f(z). [2]
1+i
Evaluate '[ (x* —nvidz along the path y =x". [3]
0
Bxpand (z) = for || 2. 2]
“Xpand nz —z-2)
Find the residue of f(z) = ( £ Iy at the singular point. [3]
1)
Find the fixed points of w = il i [2]
z+1
Pro”své_ that w:l is crrcle preserving‘.‘ 3] -
PART-B
(50 Marks)
Solve (D + 2)(D — 1) =€ + 2sinhx:
So]ve (1+x)2“‘—‘.T(l+x) +y =4coslog(l + x). [5+5]
dx
OR
2
Obtain 4 [10]




, 0 if m#n
4.a) Provethat [ P,(x)P,(x)dx=q 2

Jfm=
2n+1
b)  Show that = P(x)+ P(x)—\ [5+5]
d . 2 . "o, (n+) ,
52)  Provethat —[J, (x)+J°,,,(x) =2 =J, () =——=J" () |
dx = X x
2 -z 5
b)  Show that {J,(x)} J{J_,(x)' = [5+5]
2 5 5 "

6.a) Prove that the func‘t’ibﬁ of f(z) Ccﬁﬁéd, by
. X +x)y—y (1-i
f(z)= i g )

\+)’

=G

=] 0, 7 = Cl
is continuous and C - R equations at the origin, yet f"(0)does not exist.

b) lf /(z) is an analy‘uc functlon of z, prove that( in [5+5]
A
OR
z+4 3 :
7.a) Evaluate J-,——dz where c is the circle.
2542245
i) |z+1-1]=2
i) Jzo# 14 4| =2
b)  State and prove Cauchy’s inequaiities. [545]
8.a)  State and prove residue theorem.
b) Evaluate.[z—ad_z—(a > 0). [5+5]
, @ +sin” 60 _ )
ey OR
9.a) Evaluate | ‘,""‘ _(a>0)
o X +4a
b) Prove thalj Ll dx = [5+5]

u

10.a) Plot thei |mage of 1« l z | < 2 under the transformatlon w=2:u +1.

b) Find the graph of the reglon TT <x<Z % l <y<?2 under the mappmgw =sinz. [5+5]

OR

11.a) Find the image of the region in the z-plane between the lines y =0 and y :% under the

transformation w =¢” S N
b) Find the bilinear irdm!nrmatlon Wthh ‘maps the pomla ,7,0 in the z-plane into
—1,—1i,1in the w-plane. [5+5]
--00000--
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Note:

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

PART- A )
: : 7 (25 Marks)

State the Superposition theorem:. . 2]

A conductor is 50 m long. It has a cross — sectional area of 2 mm” while it offers a

resistance of 10 Q. Find the conductivity of the material. [3]

How does inductance and capacitance will behave when an alternating sinusoidal

voltage is applied to them. [2]

A coil has an inductance of 50 mH and neglxglble re51stance Find its reactance at
100 Hz. ) 3 [3]
‘What are the conditions to be fulf lled to work as step up transformer? 2]

Distinguish between Ideal and a practical transformer. (3]

Explain the principle of operation of DC Generator. [2]

What is the difference between a separately excited and a self excited generator?

(3]

List the advantages of Moving coil instruments. [2]
List'the necessary . purpose of providing the controllmg torque in lndlmllng
Instrament. i ! - [3]

PART-B
(50 Marks)

State and explain Kirchhoff’s current law and Kirchhoff’s Voltage law.
Find the equivalent capacitance of the system across terminals a-b shown in the

figure 1. . [5+5]
: £S5 AL EF &OMF
‘rnT e— e e — ] ——
QAo il
(O F "—L'T‘
be—_— ) {'}:‘;:_ -
Figure: 1
OR

Explain the process followed for Star (Y) — Delta (A) transformation.
Find the Thevenin’s equivalent for the network shown in figure 2 across Ry. [5+5]



4.a)

b)

by

6.a)

7.a)
b)

 —"
e
{ 1JL J _ J
' : 3 B
‘]
:' (0\(
Figure: 2
How do you generate alternating emf and explain the terms phase angle and
Amplitude.
Find the average'and rms of the waveform shown in‘the figure 3. . . [5+5]
alL
LT L
Tl e
0 4 Y 3 4
Figure: 3
OR

Explain the terms with respect to Alternating Quantity: i) Average value ii) Form
factor.

A voltage of 400 V is applied to a series circuit containing a resistor, an inductor

and a t.apaulor The respective voltages across the components are 250 V, 200 V

“and 180 V and-the current is 5 A. Determine the phase angle of the cutrent. [5+5] -

Explain the principle of operation of a transformer.

Define the term Regulation and derive the expression for regulation of a

transformer. [5+5]
OR

Explain in detail about Core type and shell type transformers.

A 200 KVA single — phase transformer has 1000 turns in the:priimary and

600 turns on the secondary. The primary Wlﬂdll}b is supplied from a 440 V, 50 Hz

source. Find the i) Secondary voltage at no load and ii) Primary and beuondary

currents at the full load. [5+5]

Distinguish between the short shunt and long shunt compound generators.

.. A4 pole lap wound DC Generator has 680 conductors;-a flux of 30 mWb per pole.
drwm.n at 550 rpm; Find the generated emf. F e . 345 .~

OR
Explain in detail about lap and wave windings in DC Machines.
A three phase, 50 Hz, 6- pole induction motor runs at 950 rpm. Calculate:
i) the synchronous speed ii) the slip and iii) frequency of the rotor emf. ~ [5+5]



10.a) Explain the different methods of generating Damping torque and explain them
with neat sketches.
b) List the different types of errors that occur in Moving iron instruments and how
can we compensate them. [5+5]

11.a) Explain in detail about Indicating, Integrating and recording electrical instruments
with an example of each type.

b) With a neat sketch explain the working of Repulsion type moving iron instrument.
[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 questions.

PART- A
(25 Marks)

l.a)  Solve (D' +13D*+36)y =0. [2]

b)  Find the P.1of (D* +4)y =cos2x. [3]

¢) Prove 't'hvat >1(1) ——n(n+]) s [2]

d) Prove that 5 ('SC)dx ——x aES (x) P ‘o] [3]

e) Ifu=e’(xcosy—ysiny) then find analytic function of f(z). [2]

1+
f)  Evaluate I (x* —iy)dz along the path y =x", (3]
0 ;
g)  Expand f(z) —ﬂ—for |zl> 2.: ; 2]
F—222)
h)  Find the residue of f(2) :( ) T at the singular point. {31
Z —
. . . 3z-2
i) Find the fixed points of w = : 2]
. z+1
i Prove that w =l is‘circle preserving. | | [3]
PART-B
(50 Marks)
2.a) Solve (D+2)(D—l) e +2smhx
, L oedyr L dy S
b)  Solve (I+x) =+ (l+x)=+ y= 4coslog(l +Xx). [5+5]
dx dx
OR

3. dy [10]

f-.’.x



4.a)

b)

5.a)

b)

“6.2)

b)

b)
8.a)

b)

9.a)

b)

.10.2)
b)

11.a)

b)

| 0 ifm#n
Prove that | P, (x)P,(x)dx =4 2 7
—if m=
- 2n+1

Show that %1@,(.\-) + %P, (x)=x. [5+5]
" OR
Prove that i"—[J,f(x) +J2, ()] :2[2.1,,2(@ -
dx x

o, o]
X

K 2
Show that [JI (x)} +{J_,(x)J =i. [5+5]
5 o X
Prove that the funct'i'oh of f(z) deﬁ'hed by
X1+ \‘) (=i
(=200 ,
x4y’
=0, z=0
is continuous and C — R equations at the origin, yet f* (0) does not exist.

24

If f(z) is an analytic functlon ofz, prove that(aa— ] ][f( 2) = 4lf (z)| [5+5]'

OR

+4 . .
Evaluate I - z dzwhere ¢ is the circle.

" +22+45

i) [z4+1-i]=2

11) |z+1+1|— S :

State and prove Cauchy S mequahtles {5+3]

State and prove residue theorem.
add

Evaluate j—( a>0). [5+5]
a +sin~ @
OR
Evaluate J'—4 - (a>0).
0
Prove thatj S, dx =% [5+5]
X 2

Fmd the graph of the region 7” <x< E 1 <y<2 under the mapplngw =sinz. [5t5]
OR

Find the image of the region in the z-plane between the lines y =0 and y = — under the

N

transformation w =¢*, - ;
Find‘ the bilinear transformatlon whtch ‘maps the” pomts 00,7,0in the z-plane; mto
—1,—i,lin the w-plane. [5+5]
--00000--
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Note:

This question papér 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.

PART- A
(25 Marks)
Find the packing efficiency in HCP lattice. g [2]-
Lattice parameter of a FCC crystal.is 3.61 A° calculate atomlc density in (l 1 b, (110) -
and (100) planes. 3]
What is the necessity of Alloying? [2]
Distinguish between Intermetallic Compound and Electron compeund. [3]
What is congruent melting phase? 2]
Define allotropy and give examples. [3]
What is ASTM-grain size number? What is its importance? 2]
Distiriguish between ordered and disordered solid solution: o [3]
What'is coring and how it can be minimized? e [2]
What are the general requirements of a reinforcing phase? [3]
PART- B
(50 Marks)

What is an interstitial solid solution, name the five elements whick commonly form
interstitial solid solutions? : -
What is a grain size? What is a fing ar ained and coarse- gramed material? ~  [5+5]

OR
What is crystal system and explain the Brevais lattices?
Write explanatory notes ASTM grain size measuring methods. [5+5]
Write a note on Transformations of solid state. [10]
OR' e
Dl‘dw and explain, the phase diagram where two components are completely soluble in
both liquid and solid state with suitable examples. [10]

What is the effect of alloying elements on Fe-Fe;C diagram?

Draw the TTT diagrams and explain the different cooling rates. [5+5]
OR

What is hardenability and how it is measured? o

Differentiate between Hardening and Tempering. -~ i [5+5]

What is cast Iron and explain the classification of cast irons?

Differentiate between Cu alloys and Al alloys with respect to properties, heat

treatment, composition and microstructure. [5+5]
OR

Draw and Explain the Cu-Zn phase diagram.

Write short notes on:Ti alloys. ) & ; [5+5]



Enumerate the characteristics, properties and applications of Polymers.
OR

Write Short notes on:

a) Metal ceramic mixtures.

b) C- Composites.

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

1.a)  State and explain Ohm’s Law. Also explain its limitations.
b)  Three resistors 4. ofims, 6 ohms, and 12 ohms are corinected in parallel, If the total
current taken by three resistances is 12 A, find voltage across and cyrrent through
each resistor. [7+8]

2.a)  State and explain Thevenin’s theorem.
b)  Determine the equivalent resistance between the terminals X and Y of the circuit
shown in figure 1 using star-delta transformation. All resistance values are in

ohms. _ . [7+8]
H ANN '~ Ay
3 15
15 30 15
15 30
LA AMB— Y

Figure: 1

3.a)  The tesistance of:a cbil is 140 Q and its induetance 0.85 H. Determine current;
power factor and circuit impedance when the coil is connected to 120 V, 50 Hz
supply.

b)  Find average and RMS values of half-wave rectified sine wave shown in figure 2.
[6+9]

»iust

n 3t i arc
Figure: 2

4.a) What lS voltage regulatlon of a: liansformer and “develop an. expressron for

b) A“175 kVA' 66()0:‘440V 50 Hz smgle phase transformer hﬁS" 100 turns ofi
secondary. Calculate (i) value of full load primary and secondary currents (ii) the
number of turns on primary (iii) The maximum value of flux. [8+7]



5.a)

b)

6.a):..

7.a)
b)

8.2)

b)

Describe the construction of a DC generator and explain what materials are used
for each component of the machine.
An 8-pole lap connected armature has 960 conductors, a flux of 40 milli-Wb per

pole and a speed of 400 rpm. De_rtermi__[_)e the e.m.f generated. _ [9+6]

Derive an expféésio.n for the toﬁiﬁc developed bya DC motor.

A 400 V, DC motor takes 5 A at no load. Its armature and field resistances are

0.5 Q and 200 Q. Calculate the efficiency when motor takes 40 A on full load.
[8+7]

Explain the construction and principle of operation of induction motor.

A 3 phase, 6 pole; 50 Hz induction motor has a-slip of 1% at no load and 3% at .

full load. Find (i) No load speed (ii) Full load speed. - [9t6)

Explain the basic requirements of an instrument for measurement of electrical
quantity.

Describe the construction and principle of operation of a moving iron type
voltmeter. [7+8]
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Answer any five questions
All questions carry equal marks

l.a)  Derive an expression for energy stored in inductor circuit.
b) Three equal resistances of value R ohms are connected in delta fashion. If this is .
reduced by an-equivalent Y-connection with resistances R1, R2.and R3. what are

the values of R1, R2 and R3 in terms of R? [7+8]

2.a) Explain the sinusoidal response of series RC circuit and derive necessary
expressions.
b) A 50 Hz sinusoidal voltage V=310 sinot is applied to an RL series circuit. If the
. magnitude of resistance is 5Q and that of inductance-is.0.2H. _
i) Calculate the RMSvalue of steady state current-and telative phase angle.
ii) Obtain the ‘expression for the instantaneous current.
iii) Compute the effective magnitude and phase of voltage drop appearing across
each circuit element. [7+8]

3.a)  With a neat schematic diagram, explain the measurement of three-phase power
usmg two watt meters.

b) " Twe wattmeters are connected 1o measure power-input to a 3-phase circuit |
* . indicate 2500 W and 500W respectively. Find the power factor of the circuit. '
[8+7]

4.a)  Explain the principle of operation and applications of DC motor.
b)  Derive from first principles an expression for the emf induced in a DC generator.

[7+8]
5.a) '>What are the advantages and disadvantages of PMMC mstruments‘7
b) Describe the construction and working of PMMC instrument. [7+8]
6. What is a rectifier? Explain the operation of half wave rectifier with a neat circuit
diagram. [15]

7.a)  Discuss the characteristics of UJT.
b) What is feedb_a_ck“.{ What is negati\/é feedback? Discuss its use in centrol, [7+8]

8. Explain the working of the following:
a) R-S Flip flops b) A to D converters [7+8]

---00000---



Code No: 53007 R09
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.Tech 1I Year I Semester Examinations, November/December - 2017
MATHEMATICS-III
(Common to EEE; ECE, EIE, ETM) 'y
Time: 3 hours ‘Max. Marks: 75
Answer any five questions
All questions carry equal marks

B(m, n+l) B(n+1 m) B(m n)
n

l.a)  If m, nare positive then prove that
m m+n

b)  1f mi, maare rosts of J, (x) = 0. then prove that [} xJj, (myx)J,, (mzx) dx = 0.

[8+7]
2.a)  Prove that f_ll(Pn')de =n(n+1).
I
b)  Show that Ferer = YT Ups1()t™. [7+8]

3.a) If f(z) is analytic at zo, prove that it must be continuous at z,. Give an example to
show that the converse is not true.

b) Iftan log(x + iy) = a + ib, where a’ + b 1, prove that tan log(x*+ y*) = 1_:—;_}]5.
[8+7]
4.a) State and prove Cauchy integral formula.
b) If F(a)= fﬂdz where ¢ is the circle |z]=2. Fmd the values of F(1), F(3);
F'(1-0). [7+8]
5.a) Evaluate § zdz —where c is the circle |z| = 1.
Cz -l-,ﬁxz
b)  Evaluate | ::Cf dz where c is th¢ qulipse 4x* + 9y* =9, [7+8]
6.  Evaluate [~ 0 46: (a> b5 0). | [15]

u+bcost

7.a)  Show that every bilinear transformation maps the circles in the z-plane onto the
circles in the w- p]ane
b)  Determine the region of the w plane into which the first quadrant of z-plane is
mapped by the lens[o] mation w = z" [7+8]

8.a)  Show that every complele graph is regular.
b) If G = (V, E) be an undirected graph with ‘¢’ edges. Then prove that the sum of
the degrees of all the vertices of the graph is twice the number of edges. [7+8]

---00000---
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7.a)
b)

8.a)

Answer any five questions
All questions carry equal marks

Explain the effect of grain size on the properties of metals and alloys o
Explain about metalli¢ bonds in metals: " [8+7] ¢

Explain in detail about the types of solid solution.
Write short notes on intermediate alloy phases. [8+7]

Construct an isomorphous phase diagram by cooling curves method.
Explam about the reactlon taking place in Fe- Fe;C Phase diagram. [8+7]

Dlstmguish betweén whue cast iron, and grey cast iron.
Explain the properties and applications of alloy cast iron. [8+7]

Explain briefly about pack carburizing.
Construct the TTT diagram for mild steels. [7+8]

Classify-copper alloys. Explain the propemes and appligation of some important alloys of .
copper. o2 0 (151 -

Define nano materials. Explain the properties of nano materials compare with
conventional materials.

What are cermets? Explain the properties of cermets. [8+7]

Differentiate between MMC and C-C composites. _
Fxplam with ncat 5kntch any one mcmuﬁclurmg techmque of comp051tes ' [7+8]

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

l.a)  State and explain Maxwell’s first law.

b) An lm"mtely long lme charge orlented parallel to Z-axis carries a umformly dlstrlbuted

chatge of density 0:1[C/m It is situated at x=1m,y= -5 i Determine thé electric fiéld E
at (-1,-1,5) m. [8+8]

2.a)  An electric dipole of 100 a,pC-m is located at the origin. Find V and E at the points

(0,0, 10) and (1, /3, w/2).

b)  Derive Laplace’s equation. 3 [8+8]

3.a) Derive the expres-‘éioné for dielectric-dielectric boundary conditions.

b)  For current density J= 10 z sin® @@, A/m’, find the current through the cylindrical
surfacer=2,1 <z <5m. [8+8]

4.a) Derive the expression for magnetic field intensity due a long current carrying conductor

using Biot-savart’s law.

by A trlangu]ar current: 1oop of each sideiim carries 4 cutrent 10A. Find: ‘the-magnetic field
intensity at its centroid. s s [8+8]

5.a)  State Ampere circuital law. Using Ampere-circuital law determine the magnetic field

intensity due a long current carrying conductor.

b)  Find the magnetic field intensity at the centre of a square loop of each side Im carrying a
current of 10 A. The loop lies in z = 0 plane. Use Ampere-circuital law. [8+8]

6.a) Wh’ll is magnetic dlpole -moment?, Fxphun

b) Derive the expression for force between two current elements. Two infinitely long
current carrying conductors are carrying currents 10 A, 20 A respectively in opposite
directions separated by Sm. Find the force on each other. [8+8]

7.a)  Derive the expression for magnetic field intensity of infinite sheet of current density

K=k, ay from the concepts of vector magnetic potential.

b) A toroidal core hasa mean radius of rp =10 cm and and a circular cross section of radius
I cm. If the core is made up of steel (relative permeability 1000) and has a coil with
200 turns. Calculate the amount of current that will produce a flux of 0.5 m Wb in the
core. [8+8]

8.a)  State and prove Poynting theorem.
b)  Explain the concept of displacement current. [8+8]

| ===00000---
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Note:

2.a)

b)

b)

4.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.
Each question carries 10- marks and may-have a, b, c as sub questions.

" PART- A

(25 Marks)
Show that f(z) = z+ z is not analytic any where in the complex plane. 2]
Write Cauchy-Remainn equations in Polar form. [3]
Find the residues at the poles of the function f(z) = -—7‘] . [2]
o e (z+1)(z+2)
Expand f(z) = Tarizin Taylor’s serics ‘about the poinit z=0, El
Define Bilinear transformation. [2]
Define for a complex function: i) Isolated Singularity ii) Removable Singularity. [3]
If f(x)=x"in[-m7], find a in Fourier series. 2]
State Fourier integral theorem. [3]
erte the one dlmensmnal Heat equatlon in steady state : 2]
- 5 El. ey g B .~
- (). i A 31
PART-B
(50Marks)
Determine p so that the function f(z) = —log(x +y2) + Tan~ 1( =) is analytlc
Fmd the analytlc functlon f(2)=u + tv lf u-v=e [cosy —sin y] . [5+5] _;_: .
. _OR’

Determine the analytica] function whose real part is x> — 3xy? + 3x? — 3y? = 1. Also
find the harmonic conjugate of this real part.

Prove that [—+a 2] IF()I? = 4|f )| [5+5]

Using Cauchy mteg:,n[ 10unula find f ]}i ——dz, whc:e C 1s the curve: Izi =,

Evaluate [(x? — iy?)dz aInn;: a qtrmgjht line from (0.0) to (0,1) and 'thén from (0. 1) t0

2,1). [5+5]
OR

Find Laurent’s series of ————— about:

(z—1)(z2—2)
a) |z|<1 b) |z|>1 c) 1<|z|<2 [10]



9.a)
b)

10.

11.

2n cos36

Evaluate fo S—dcos@ [10]
OR

F__i_n'd Mobius transformation that maps:

#) 0,1, 90 into —5,—1,3; Find fixed points.

b) o0,i,0 to 0, —i, . [5+5]

Find the Fourier series of f(x)=e™ in the interval(0.2m). Hence, deduce that

T 1 oo (-1)"

2 sinhm Yn=2 n2+1 [10]

. OR

Find the Fourier cosine transform of e [5+5]
Solve g—: = 4?;—,11(0, y) = 8e~3Y by the method of separation of variables. [10]
e e R OR ,

The ends of a uniform “string of .length 2l are fﬂxed. The iniliél-'-‘

spiacement is-m’

y(x.0) = 3x(2L —x),0 < x < 2, "while the initial "~ velocity “is” Zefo, Find the

displacement at any distance x from the end x=0 at any time ‘t’. [10]

---00000---
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- Note:

“1.a)

b)
c)

d)

2.a)

b)

b)

This guestion paper contains two parts A-and B. I .

Part A is compulsory which carries 25 marks. Answer all questlons in. Pml 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. ! : . s P Kxe ™, 20,A=20"". »
A ‘continous Random ‘variable has the p.d.f f (x) = ¢ lj * 2K
Do Beees : ' e 0 - -otherwise - -~
Determine K. (2]
If x is a Poisson variate such that 3P(x=4)=1/2P(x=2)+P(x=0). Find p. 3]
Write the relation between correlation and regression coefficients. [2]

If the joint probability density function is f(xy)= xl-l;y ,x=1,2; y=1,2 then find K.

A raridom sample-of 500 Apples-was taken from a large consignment-of 60 were
found to be bad, find the standard error. [2]
Among 100 students in a class, 60 people use ball pens. With 95% confidence, find
the maximum error for true proportion. [3]
Define steady state of a queuing system. [2]
Define Explosive state. » _ 3]

e . .
If [ _ .0 ;24} is Transmon plobablllty matrlx then fnd the values ofx and y. [2]
¥ A2

Define limiting probability. [3]
PART-B
(50 Marks)
x, 0 <x < 1_,
Let X be a random varLab]e with the denslty function f(x) .. Find the
_ Y 0, elsewh@ré

Suppose the welghts of 500 male students are normally dlstrlbuted with mean
4 =150 with a standard deviation of 15. Find the number of students whose weights
are Between 140 and 165. [5+5]

OR
Average number of accidents on any day on a national hlghway is 1.6. Determine the
probability that the number of accidents is i) At least one - ii) At the most one. :

The marks obtained by 500 students:is hormally - distributed with-mean 65 % and:f

Standard deviation 8%. Determine how many get more than 80%. [5+5]



The joint probablllty densrty function' is given by

IOW D<x<y<l
f(x,y)= { g

0, elsewhere

a) Marginal probability density function for X
b) Marginal probability density function for Y
¢) Conditional P.D.F of X given Y

d) Condltlonal P. D Eof Y given X 5 t =110]

) ()R
The marks obtained by 10 students in Mathematics and Statistics are given below
Find the Coefficient of correlation between the two subjects. [10]

Marks in Maths | 75 |30 |60 |80 [53 [35 [15 [40 [38 |48

Marks in Statistics | 85 |45 |54 |91 |38 |63 |35 |43 |45 44

1400 use ball pens. Test the significance between the difference of two proportions at
5% level. [10]
OR
Two random samples are drawn from two normal populations are as follows.
Sample 1 17 2718 25 27 29 13 17 |

Sample]l 16 . 16 20 27 26 25 21

Test whether two populatlons have been drawn from the same normal population.[10]

A fast food restaurant has one drive window. Cars arrive according to a poisson
process. Cars arrive at the rate of 2 per 5 minutes. The service time per customer is
1.5 minutes. Determine:
a) The Expected number of customers waiting to be SGI‘VLd

b) The probability that thé waiting line exceeds 10 . ' -
c) Average waiting time until a customer reaches the window to place an order
d) The probability that the facility is idle. [10]

OR

A ticket issuing office is being manned by a single server. Customer arrive to
purchase tickets according to a Poisson distribution with a mean rate of 30 per hour.

The time required ta serve a customer l'l‘IS an exponentlal dlstrlbutlon with- ‘a mean of. ¢ -

90 seconds. Find: :

a) Average number of customers in ‘rhe system.

b) Average number of customers in the queue.

¢) Average time a customer spending in the system. [10]



10.

lf the transntlon probablllty matrlx is| 0.5 0 05

05 0.25 025'

and the initial probabilities

025 025 0.5
are (l l,l then find:
333,
a) 1he p:ob<1bllllle~. altc: three periods 13) Equ11|b| ium vector. f_"'jj- [10]- ™

0.2 0.4 0.4
0.7 02 0.1
03 03 04]

and the initial market shares are 30%, 30% and 40%. Find:

a) The market sharcs in second and third: perlods .
b) The limiting pl{)hdbllltles i P [10]

---00000-—
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Note:

1.a)

c)
d)

Q"

g)
h)

J)

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.. -

“PART- A
(25 Marks)
Write about stream tube with neat diagram. 2]
Describe the absolute pressure and gauge pressure with neat diagram. [3]
Give a classification of body forces on fluid. [2]
Differentiate venture meter and nozzle meter. . w  [3]
“Give list of types of hydropower plants. e T aiee 2]
“...Derive the thrust exerted by the.jet.in the dlrccuon normal to the stationary flat
plate. [3]
Mention the causes of cavitation in Francis turbine. 2]
Differentiate Francis turbine and Kaplan turbine. [3]
Define the hydraulic losses for centrifugal pump. [2]
Differentiate manometric eff'cnency and overall efficiency of the centrifugal
«:,pump iy E i. [3]
i,  PART-B - .»
(50 Marks)

2.a)

b) .

b)

" turbulent, rotational and irrotational flows.

Define Viscosity. A plate having an area of 0.7 m? is sliding down the inclined
plane at 45° 1o the horizontal with a velocity of 0.45 m/s. There is a cushion of
fluid 2 mm thick between the plane and the plate. Find the viscosity of the fluid if
the weight of the plate is 300 N.

‘_D.i'fferentiate rotatio‘nal and irroiationa-l flows. . . iy, [7+3] :

OR
and B in a pipe which is carrying oil of speCIﬁc gravity 0.9. The column
connected to point B stands 2m above the point at A. A commercial pressure
gauge aftached directly to the pipe at A reads 10 N/m?, determine its reading
when attached directly to the pipe at B.
Differentiate steady and unsteady, uniform and non-uniform, laminar and

The diameter of pipe bend is 0.4m at inlet and 0.2m at outlet and the flow is

turned through 120° in a vertical plane. The axis at inlet is horizontal and the
centre of the outlet section is 1m below the centre of inlet section. The total
volume of fluid contained in the bend is 0.09m>. Neglecting friction, calculate the

: athrouLh itatO: 4m /S when the mlet: pressure is 140 ka’m ; ~[10]

‘OR



5.a)

- the delivery another pipe line of the same diameter is introduced parallel to the- -~

Differentiate the Hydraulic Gradient Line and Total Energy Line.
A pipe line carrying water has a diameter of 0.7m and is 1.8km long. To increase

- first pipe in the second half of its length. Find the increase in discharge if the total- "

7.a)
c)

8.a)

“head loss in the both the cases is 10m. Assume =0.02 for all pipes. [3+7]

Consider the jet striking a moving symmetrical series of curved vanes at its

centre. Derive the expression for force exerted by the jet on the wheel, work done

and maximum efficiency. Draw neat figures. {10]
OR

‘Déscribe any four éléments of hydropower plants

Differentiate storage and pondage.
Explain the concept of pumped storage plants. [5+2+3]

A 1/3 scale model of Kaplan turbine is designed to operate at a head of 35m. The
prototype produces 25 kW of power under a head of 40m when operating at a
speed of 250 rpm. Find the speed, discharge and the power of the mode_l. Assume

" the-efficiency of the model and protolvpe is same at’a value of 95%. :

by

9.a)

b)

10.

-Give classification-of ‘surge tanks with neat Fgures and mention their importance.

[5+5]
OR
A Pelton wheel is working under a head of 55m and the discharge of 0.7 m’/s.
The mean bucket speed is 18 m/s. Find the overall efficiency and the power
produced if the jet is deflected by the blades through the angle of l45 Assume

- the coefficient of yelocity as 0.85 and mechanical _efr_ﬁc_!ency as 85%.; .. :
~ With a neat figure explain the governing mechanism ofturbines.. ) [5+5] o+

A centrifugal pump has an impeller of 80cm diameter and it delivers 1.1 m’/s
against a head of 70m. The impeller runs at 1000 rpm and its width at outlet is
8cm. If the leakage loss is 4% of the discharge, external mechanical loss is 10 kW
and hydraulic efficiency is 82%, calculate the blade angle at outlet and overall

- _efﬁmency - £ L W (10]

a)

b)

OR :
Two homologous pumps A and B dre to run at’ ‘the sarfie speed of 800 rpm Pump
A has an impeller of 40cm diameter and discharges 0.3 m */s of water under a net
head of 40m. Determine the diameter of the impeller of pump B and its net head if
it is to discharge 0.5 m*/s.
Describe about the main characteristic curves of the pump with neat sketches.
[5+5]
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Note:

1.a)

c)
d)
e)

g)
h)
i)
i)

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

PART- A

(25 Marks)
If the Fourier series coefficient of x(t) is C, find the Fourier series coefficient of x"(t). [2]
How do you approximate a signal using orthogonal functions? {3]
What is Aliasing? [2]
Determine the Fourier transform of x(t) = e™ (cosQqt) u(t). [3]
Giive the relationship between bandwidth and rise timé of a. 31gnal '::.:- L, 21
The input and impulse response of c.onl;nuous time:systems are given below. Find the
output of continuous time systems. x(t) =e” u(t) h(t) = u(t-1) [3]
Write the relationship between autocorrelation function and power density spectrum.
(2]
State the properties of cross-correlation. 3]
Define ROC of Z transform. [2]

Let. X(s)=L{x(0)}; Determine the initial. value, x(0)and the final value, X(m) for the

following signal using initial value and final value theorems. S
X(s) =7s1+6 / (s(3s+5)) [3]

PART-B
(50 Marks)
Derive from the basics, how any continuous time signal x(t) can be represented as an
integral of impulses. : B .

]_)IhClISS the orthog,onahty in complex 31bna]s Pk % [5+5A] ~
"TOR
Determine the exponential form of the Fourier series representation of the signal
shown below. [10]
¢ (A




8.a)
b)

9.a)
b)

- 10.a)

b)

11.2)

b)

State and prove sampling theorem for low pass band limited signal and explain the

process of reconstruction of the signal from its samples. [10]
OR

L)e.lu.rmme the Hilbert transform for x(t) = cos(mt) ..

eM: for—1<1<1

Find the Fourier transform of x (1) = [4+6]

0: otherwise

Find the transfer function of the system governed by the following impulse response.

h(t) = u(t) + 0.5¢* u(t) + 0.2¢™" cost u(t).

Check whelhel the: lellowmg system is linear, casual and time invariant or not.

Ey)/de + ad’y(i)/dt + Sdy(H/dt+ 2y°(t) = x(1). [5+5]
OR

Write short notes on the following.

(a) ldeal filters characteristics.

(b) Filter characteristics of a linear system. [5+5]

State-and prove Parseval’s power theorem for continuous time signals..

Perform the convolution 0| 1hc following signals, by Braphlml method. * | [4+6]
xi1() = ¢ u(t), xa() = tu(v).
OR
How do you detect the periodic signals in the presence of noise?
Examine the close connection between the convolution and correlation. [8+2]

Compute the Laplace transform of x(t) = e b1 for the cases of b <0 and b > 0.

Obfain the inverse Laplace transform of the function X( s)F1/(s 243542 )

ROC =2 < Re( sy < —T. [5+5]
OR

Determine the Z-transform and sketch the pole zero plot with the ROC for the

following Signal: x (n)= 0.5 un)—-(1/3)"u[n].

Determine the inverse z-transform of

X(z)=1/(1-1.52" +0.527), where ROC.; |z>1.0 -, o s
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_Note: This quc\llon paper centams two parts A-and B.

Part A is compulsory which carries 25 marks. Answer all questlons in. P'nl 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)  A-“continous Random ‘“variable -has the p.d.f ]‘(x) = ¢ ’j *x&0,42 O :
’ D DI S, R S AT e 0 A “otherwise -
Determine K. [2]
b)  Ifxisa Poisson variate such that 3P(x=4)=1/2P(x=2)+P(x=0). Find p. [3]
¢)  Write the relation between correlation and regression coefficients. [2]

x -+

d) Ifthejoint probability density function is f(x, v)= =3 W y =1, 2 then find K.

e) A raridom sample of 500 Apples was taken from a large conSIgnment of 60 were
found to be bad, find the standard error. [2]

f)  Among 100 students in a class, 60 people use ball pens. With 95% confidence, find
the maximum error for true proportion. [3]

g)  Define steady state of a queuing system. [2]

h)  Define Exploswe state. _ (3]

i) lf[ , 0174} lfs'__'[ransi-tlon probability matrix, theh find the valuesofx and y. [2]

j)  Define limiting probability. [3]
PART- B
(50 Marks)

: ) , ) , x, 0 <x < 1_.
2.a)  Let X _h_e a random varj.a_hic with the densyly function f(x)= ... Find the
. 0’ elé‘e"l’helfé
moment generating fum,llon for X:- ' : ;
b)  Suppose the weights of 500 male students are normally dlstrlbuted with mean

4 =150 with a standard deviation of 15. Find the number of students whose weights
are Between 140 and 165. [5+5]
OR
3.a)  Average number of accidents on any day on a national highway is 1.6. Determine the
probability that the number of accidents is i) At least on¢... ii) At the most one. % g
b)  The marks obtained by 500 students is normally distributed with-mean 65 % and
Standard deviation 8%. Determine how many get more than 80%. [5+5]



The joint probability densny function |s given by
l(h]r 0<x<y<1

Jx,)=

0, elsewhere

a) Marginal probability density function for X

b) Marginal probability density function for Y
¢) Conditional P.D.F of X given Y

d) Condltlona] P. D H of Y glven X % [1 0]

, “OR AL
The marks obtamed by 10 students in Mathematics and Statlstlcs are glven below
Find the Coefficient of correlation between the two subjects. [10]

Marks in Maths 75 |30 | 60 80 [53 [35 15 |40 |38 48\

Marks in Statistics | 85 |45 |54 [91 |38 |63 |35 [43 |45 44‘

Iii & saimple of 1000 stiidents 500 1is¢ ball pen and in another sample 6 3500 students
1400 use ball pens. Test the significance between the difference of two proportions at
5% level. [10]

OR
Two random samples are drawn from two normal populations are as follows.
Sample. 1 17 27.-18 25 27 29 13 17 |

Samplell 16 16 20 27 26 25 2

Test whether two populatlons have been drawn from the same normal population.[10]

A fast food restaurant has one drive window. Cars arrive according to a poisson

process. Cars arrive at the rate of 2 per 5 minutes. The service time per customer is

1.5 minutes. Determine:

a) The Expected number.of customers waiting to be'served,

b) The probability that the waiting/line'exceeds 10 ... .

¢) Average waiting time until a customer reaches the wmdow to place an order

d) The probability that the facility is idle. [10]
OR

A ticket issuing office is being manned by a single server. Customer atrive to

purchase tickets according to a Poisson distribution with a mean rate of 30 per hour.

The time requ1red to serve a customer has an exponentlal dlstrlbutlon wuh ‘a mean of

90seconds. Find:, -~ & . - - A g -

a) Average number of Giistomers in the system

b) Average number of customers in the queue.

c) Average time a customer spending in the system. [10]




10.

11.

05 025 025]
If the transition probability matrix is| 0.5 0 0.5 | and the initial probabilities

025 025 0.5
11
are | - —,— then find:
373’3 ,
a) the probabilities after three periods b) Equilibrium vector. f‘-... [0} <™

If the ‘transition probabllllv matrix of market shares of three brands A, Band Cis™

02 04 04
0.7 0.2 0.1/ and the initial market shares are 30%, 30% and 40%. Find:
03 03 04

a) The market shares in second and thlrd perlods _ !
b) Thi., limiting |’ll0b‘1bl|ltles el 3 i [10}
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Note:

1.a)

c)
d)

e)”

g)
h)
i)
i)

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,- .

PART- A

(25 Marks)
Write about stream tube with neat diagram. [2]
Describe the absolute pressure and gauge pressure with neat diagram. [3]
Give a classification of body forces on fluid. [2]
Differentiate venture meter and nozzle meter. [3]
‘Give list of types of hydropower phnts Y L b [2] _ .
....Derive the thrust exerted by the.jet in the direction. normal to the slatlonary flatos. S
plate. [3]
Mention the causes of cavitation in Francis turbine. 2]
Differentiate Francis turbine and Kaplan turbine. [3]
Define the hydraulic losses for centrifugal pump. 2]
Differentiate manometrlc eff'mency and overall efﬁcnency of the centrifugal
'--:pump PR e e C 3]
- L  PART-B : :
(50 Marks)

2.a)

b)

b)

Define Viscosity. A plate having an area of 0.7 m? is sliding down the inclined
plane at 45° to the horizontal with a velocity of 0.45 m/s. There is a cushion of
fluid 2 mm thick between the plane and the plate. Find the viscosity of the fluid if
the weight of the plate is 300 N.

D{fferentlate rotatlonal and lrrotatlonal flows. ;o [T43]

‘OR ! ;
An inverted U tube is being used to measure the pressure between tWO pomts A
and B in a pipe which is carrying oil of specific gravity 0.9. The column
connected to point B stands 2m above the point at A. A commercial pressure
gauge attached directly to the pipe at A reads 10 N/m?, determine its reading
when attached directly to the pipe at B.

_ Differentiate steady. and unsteady, . uniform and -non-uniform, laminar and
»_y_,,'turhulent rotdtlond! cmd 1rrolalmn‘\] ﬂows Ry '_ [5+5]

The diameter of pipe bend is 04m at inlet and 0.2m at outlet and the flow is
turned through 120° in a vertical plane. The axis at inlet is horizontal and the
centre of the outlet section is Im below the centre of inlet section. The total
volume of fluid contained in the bend is 0. 09m3 Neglecting friction, calculate the

-“"':l]1r0ubh it at 0: 4m /s when the lniel pressure is 140 kam [10]

OR



5.a)

7.a) _>
b)

¢)

8.2)

b)

9.a)

b)

10.

11.a)

b)

Differentiate the Hydraulic Gradient Line and Total Energy Line.

A pipe line carrying water has a diameter of 0.7m and is 1.8km long. To increase
the_delivery another pipe line of the same diameter is introduced parallel to the
first pipe in the second half of its length. Find the increase in discharge if the total
head loss in the both the cases is 10m. Assume =0.02 for all pipes. [3+7]

Consider the jet striking a moving symmetrical series of curved vanes at its

centre. Derive the expression for force exerted by the jet on the wheel, work done

and maximum efficiency. Draw neat figures. {10]
OR :

‘Describe any four-elements of hydropower plantq
“Differentiate storage and pondage.

Explain the concept of pumped storage plants. [5+2+3]

A 1/3 scale model of Kaplan turbine is designed to operate at a head of 35m. The
prototype produces 25 kW of power under a head of 40m when operating at a
speed of 250 rpm. Find the speed, discharge and the power of the model. Assume

“the efficiency of the model and prototype is same atia value of 95%.

(yive classification of surge tanks with neat figures and ‘mention their importance. .
[5+5]
OR
A Pelton wheel is working under a head of 55m and the discharge of 0.7 m’/s.
The mean bucket speed is 18 m/s. Find the overall efficiency and the power
produced if the jet is deflected by the blades through the angle of 145°. Assume

the coefficient-of velocity as 0.85 and mechanical efficiency as 85%.

With a neat figtire.explain the governing mechanism of turbines. [5+5]

A centrifugal pump has an impeller of 80cm diameter and it delivers 1.1 m°/s
against a head of 70m. The impeller runs at 1000 rpm and its width at outlet is
8cm. If the leakage loss is 4% of the discharge, external mechanical loss is 10 kW
and hydraulic efficiency is 82%, calculate the blade angle at outlet and overall

_‘efﬁ(:lency e ""“ b . B .' [10]

:OR :
TWO homologous pumps A and'B are to run at’ ‘the same speed of 800 rpm Pump
A has an impeller of 40cm diameter and discharges 0.3 m 3/s of water under a net
head of 40m. Determine the diameter of the impeller of pump B and its net head if
it is to discharge 0.5 m’/s.
Describe about the main characteristic curves of the pump with neat sketches.
[5+5]
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Note:

1.a)

¢)
d)
€)

g

h)

)

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

PART- A
(25 Marks)
If the Fourier series coefficient of x(t) is C,,, find the Fourier series coefficient of x®. [2]
How do you approximate a signal using orthogonal functions? [3]
What is Aliasing? 2]
Determine the Fourier transform of x(t) = e™ (cosQt) u(t). ey [3]
Give the relationship between bandwidth and rise time of a ql;:,nal T, 2]
The input and impulse response of continuous time systems are given. below. Find the -
output of continuous time systems. Xx(t) =e¢ = u(t), h(t) = u(t-1) [3]
Write the relationship between autocorrelation function and power density spectrum.
(2]
State the properties of cross-correlation. [3]
Define ROC of Z transform. [2]

Let X(s)=L{x(t)}, Determine the initial value, x(0) and the final vatue,x(c), for the
following signal using initial value‘and final value theorems.
X(s) = 7s+6 / (s(3s+5)) [3]

PART-B
(50 Marks)
Derive from the basics, how any continuous time signal x(t) can be represented as an
integral of impulses. o

[5+5] -

D:wuss the orthobunallly in comp]ex signals.
"OR
Determine the exponential form of the Fourier series representation of the signal
shown below. [10]
¢ (D




5.a)
b)

6.a)

b)

11.2)

b)

State and prove sampling theorem for low pass band limited signal and explain the
process of reconstruction of the signal from its samples. [10]

OR )
Dt.ic,rmme the Hllbert transform for %(f) = cos(mt) ..

el for—1<1<1 |

Find the Fourier transform of x (1) = [4+6]

0; otherwise

Find the transfer function of the system governed by the following impulse response.
h(t) = u(t) + 0.5¢" u(t) + 0.2¢™ cost u(t).

Check whether the: I'n]lowuw system | is. linear, casual and time ‘invariant or not. : .

Eyyde® + 4d’y@)/de’ + 5dy(t)/de+ 2y°(1) = x(t). [5+5].
OR

Write short notes on the following.

(a) Ideal filters characteristics.

(b) Filter characteristics of a linear system, [5+5]

State and prove Parseval’s power theorem for continuous time signals. .
p | £

Perform the convolution of the following signals, by graphical |mthed [4+6]
x1(0) = e u(t), x2(1) =t u(v). "
OR
How do you detect the periodic signals in the presence of noise?
Examine the close connection between the convolution and correlation. [8+2]

Compute the Laplace transform of x(t) =e " for the cases of b < (} and b> 0.

Obtain the inverse Laplace transform of the functmn X( s)=1/(s +33l2 ) -

ROC : =2 < Re(s)<—1. ’ [5+5]
OR

Determine the Z-transform and sketch the pole zero plot with the ROC for the

following Signal: x (n)=(0.5)"u (n)—(1/3)*u[n] .

Determine the inverse z-transform of

X(@z)=1/(1-1.52" +0527), where ROC:: [z>1.0 ., T L
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PART- A
(25 Marks)
1.a)  Define Divergence of a vector Field. [2]
b)  Find curl (xi +y/+ zk) [3]
c)  Write Euler’s formulae for the Fourier series for f(x) in the interval (0, ZL).
PR s | = S e, [21 <%
d): " 1f F(s)is the ‘complex Fourier -transform of f(x), then: prove that
[
Fi f(x)cosax =—| F(s+a)+ F(s—a)|. 3
{ f(x)cosax }=—[F(s+a)+F(s—a)] 3]
e) ProvethatV=1-E". 2]
f)  Write the normal equations to fit the second degree curve y = a+bx+cx’. [3]
g) .. Find-two points of xcosx+sinx=0 between which the-root lies. o (2]

h) - Flnd the first iteration values of x.yand z for the equations :
20x+y—z=17,3x+20y—z=18,2x—3y+20z =25, by Gauss- Seldel iteration

method. [3]
i} Write Trapezoidal rule and Simpson’s 1/3, [2]
j)  Write the formula for Ky, K,, K3 and K4 by Runge-kutta fourth order method, if
d
—=f(0y) and ()=, K
~ PART-B
(50 Marks)

2. Verify Green’s theorem in plane for CI)[(xZ —2xy)dx+ (xzy +3)dy] , Where C is
«

boundary of the reglon defined by y' =8xand x= 2 [10]
e OR
3 Stﬂlb Dlvergence theorem and _y_e_rlfy Dlvergengg_lheorem for

F—(x —yz)1+(y —zx)y +(z —xy)k, Taken over the rectangular
parallelepiped 0 <x<a, 0<y<bh, 0<z<c [10]



4.2)

b)

5.a)

b)

6.2)

b) .-

7.a)

b)

8.a)

9.a)
b)

' "3Also deduce that_ _2+_+-'L
A8

1

Given that f(x) ={

5% RS - ;
Fmd the Founer sine and cosine transform of f(x) ~a>0,x>0. [5+5]
OR
Obtain the Fourier expansion of f(x) = xsinx as a cosine series in (0,7).
1 forO0<x<rm

Express f(x) as a Fourier sine integral and hence
O Jor X>7:

cvaluate —7 n(xA) dA. = o ses)

Using Newton’s forward formula compute f(142) from the following table:
X 140 150 160 170 180

[ 3.685 4.854 6302 8.076 10225

© Solve by Gauss-Seidel iteration method, the equdtions T
T 0xA4y—z=11,19,x+10y+2=28,08 ,—x+y+102=35.61, ;:_or_‘re.c_l_,t-‘ to twg -

By the method of lt.ast squares, find the stralght line that best ﬁts the fol]owmg
data: ’ [5+5]
X 1 2 3 4 5 6
y 6 4 3 5 4 2

OR

Fit the curve of the form y = ae™ to the given data

X 77100185 239 285
Ty 24 3g00 DAl

19.6 A
Compute f(27) Usmg Lagrange’s formula frofi the followmg table [5+5]

x 14 17 31 35
f(x) 687 64.0 440 39.1

Using bisection method, compute the real root of the equation x —4,\ +l =0.

decimal places. [5+5]
OR

Determine the root of x ¢* —2 =0 by method of false position.
Apply LU-decomposition method to solve the equations:

_l[]x:ky+z=l% v;!IOy+z—13, \+2y+]Oz—l4 o [5+5]




10.a)

b)
“method. o L [5+5]

11.a)

1
Evaluate J'e"‘zdx by using Trapezoidal rule with n=10.
0

OR

1.4
' . . 3
Compute the value of j (sin x—logx+e”)dx using Simpson’s B ™ rule.

02

...... dy

- Find »(0.1) by Taylor's series.expansion when.-—;; =x=y’, y(0)=1k . [5+5]

~— 00000~

Gwen that%zz 4\/x_y (=1 Fmd y(2) in stcps of 0.2 Smg the Euler’s ;; -
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All questions carry equal marks

6 13 87
. : 4 2 6 9 I
l.a)  Find the rank of the Matrix 5§ by reducing it to the normal form.
16 4 12 15
b)  Find whether the following system of equations are consistent. If so solve them.
x+yi2z 42x,.A._y+3Z—9 3x = y z=2 . 17+8]
2, Verlfy Cayley Hamllton theorem and f'nd the inversé of " [1 5]
1 0 3
2 = =l

1 -1 1

3.a) Pruve that the Elgen values ofa l”l.dl skcw symmel: ic matmx are elther ?LI‘O or pumly i f‘
imaginary. Do et e Rt s N

3 T-4i =2+45i
b)  Show that the matrix | 7+4i -2 3+i | is Hermitian. [7+8]
2-5i 3-i 4
4, Reducc. the quadratlc form to the canomcal form by, orthogonal reduc‘uon
3% 52y -2 —Aay+8zx+12yz i b [15]

5.a)  Obtain the Fourier series for the function f(x) = cos x in (-7, 7)
b)  Find the half range cosine series for f(x) =zx—x in [0, 7]. [7+8]

6.a) Form the partial dlfferentlal equation from
Z~.f(y)+yg(x)

b)  Solve the partial differential equation

(y2+zz—x2)p—2xyq+2zx=0 [{7+8]
7. Solve the equation {—:5 = i—‘;’wnh boundary condltppﬂs u(x, 0) 3 Sinn 7 x,
% ' . = - W, e
uo; ) =u(l, t) =07 where, 0 <x < 1,i> 0. A R [1 5]
. . 1-x*if |x| <1
8. Find the Fourier Transform of F(x) = . . Hence evaluate
0if |x\ >1
I[w:—mi}cnsid\' ; [15]
X 2

0

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

1.a)  Explain how a function can be approximated by a set of orthogonal functions.
b) lllustrate different.«-fo'rms of complex exponential sig,nél; . [7+8]

2.a) DISCUSS the concept of exponentla] Fourier series and derive the exﬁﬁessmns for
its coefficients.
b)  Approximate a rectangular pulse of width T, amplitude A which is symmetric
about origin using sin t, sin 2t, sin 3t and sin 4t. [7+8]

3.a) _ Find the Fourier transform of x () =.u (2t), where u (t) is the u_mt step function
_and plot its amplitude and phase.specira. ="
b)* -State and prove the following propeértiés of Foutier Transform
i) Frequency shifting ii) Convolution in frequency domain. [7+8]

4.a)  What is an ideal filter and find impulse response of an ideal Low Pass Filter?
b)  Obtain the relationship between the bandwidth and rise time of ideal low pass
filter. _ : [8+7]

5.a) State'and prov."e:‘thie relation betiveen convolutiof and correlation:”
b)  State the properities of autocorrelation function.
c) A signal x(t) has energy E, calculate the energy of the signal x(3t). [5+4+6]

6.a)  Explain in detail the types of sampling.
b)  Explain the effects of under sampling. [10+5]

7.a) - “State the properties of ROC of Laplace Transform. -
b)  Find the Laplace transform of the following signals:
i) Impulse function
i1) Unitstepfunction
iii) A sinwot u(t). [5+5+5]

8.a) _ Distinguish between Fourier transform Laplace transform and z transform.

b) .- Prove that the sequuu,es x)(n) = a" u(n) and xz(n) = -a" u (-n-1)’Have. the same &
“+-X(z) and differentially in ROC*s: Plot their ROC’s.’ - [5+10]
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Timé; 3 hours -1 e i Max. Marks: 75
Answer any five questions
All questions carry equal marks
1.a)  An integer is chosen at random from the first 200 positive integers. What is the
probability that the integer chosen is divisible by 6 or 8.
b)  Lel f(x)= 3x%, when'0 < x < 1 be the probability densnty function-ofia continuous .
random vanable X. Determine a and b'such that: :
i) P(X<a) = P(X>a) i) P(X>b) 0.05. [7+8]

2.a) A manufacturer of pins knows that 2% of his product is defective. If he sells pins
in boxes of 100 and guarantees that not more than 4 pins will be defective. What
is the probability that a box will fail to meet the guaranteed quality.

b) ....Find the probdhll:tv of getting ] or4 or 5 or 6 m throwmg a die.5t0 7 times
~among 9 trials using normal dzslnbulmn . T84T L

3.a)  Discuss types of error of statistical hypothesis and give example.
b) A normal population has a mean 0.1 and a standard deviation of 2.1. Find the
probability that the mean of simple sample of 900 members will be negative.
[7+8]

4.a)" ‘A-biased coin was thrown 400 times and héad resulted 240 times. Find the
- standard error:of the observed proportion of heads and deduce that the probablllty
of getting a head in a single throw of the coin lies almost certainly between 0.53
and 0.67.
b)  The owner of a machine shop must decide which of two snack vending machines
to install in his shop. If each is tested 250 times, the first machine fails to work
13 times and the second machine fails to work 7 times. Test at the 0.05 level of
- -significance -whether the diff erence between .the corresponding sample -
- proportions is:significant. AP . ©[7+8]
5.a)  If the weights of 8 envelopes in a post office are (in mg) 10, 12, 13, 14.5, 15, 12.6,
15.2 15. Find the 95% confidence limits.
b)  Under quality improvement programme some teachers are trained by instruction
methodology A and some by methodology B. In a random sample of size 10,

..taken from a large group of teachers exposed to each of these two methods, the.

- following marks ate obtained in-an appropriate achievement test

“"Method A 65 69 73 71 75 66771 68 68 74
Method B 78 69 72 77 84 70 73 77 75 65
Assuming that populations sampled are approximately normally distributed has
same variance. Test the claim that method B is more effective at 0.05 LOS. [7+8]



7.a)

b)

Twenty five pairs of value of variates X and Y led to the following results N = 25,
Yx =127, ¥y =100, ¥ x* =760, ¥ y* = 449, ¥ xy = 500. A subsequent
scrutiny showed that two pairs of values were copied down as (8, 14) and (8, 6)
mstead of (8, ]2) and (6, 8). Fmd concct value of r and correct lines of regression.

e foems R E

Discuss about classification of queuing models.

Show that for a single service station, Poisson arrivals and exponential service
time, the probability that exactly n calling units are in the queuing system is
P, = (1-p)p", n=0, where p is the traffic intensity. [7+8]

A gambler has Re:l..He bets Rs.0.5 al a time and wms Rs 0.5 with probablllty iz
He stops playing if he loses Re:1 or wins Rs.2. :

a) What is the transition probability matrix ofthe related Markov chain?

b) What is the probability that he has lost his money at the end of 5 plays?

¢) What is the probability that the game lasts more than 7 plays? [15]
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PULSE AND DIGITAL CIRCUITS
(Electrical and Electronics Engingering)
Timé: 3 hours S L T L R ", . Max. Marks; 80
e G 2.+ .5 Answerany five questions . L
All questions carry equal marks

1.a)  Explain the operation of differentiator circuit and draw its output frequency response
for step and ramp input.
b) - Three low pass RC circuits are in cascade and isolated from one.another by ideal buffer -
- amplifiers. Find the expression for ihm, output voltage ds a function of time if the-input f
~is a step voltage. [8+8]

2.a)  With the help of a neat circuit diagram, explain the working of an emitter-coupled
clipper.
b) Design a diode clamper to restore a d.c Ieve] of +3 Volts to an input sinusoida] signal of

|o+10]"

3.a) Explain the operation of Break down voltage consideration of transistor along with
necessary circuit diagrams.
b)  List out the applications of Transistor with examples. [10+6]

4.a)  Derive an expression for the UTP and LTP of Schmitt trigger.
b) " ‘Design a collector coupled transistor mono stablé multivibrator to produce a time delay- ]
< of 100 p sec. Use transistors have hyp: of 250. Use +12 v sources, :
VCE(sal) 03v VBE (sat) = =(0.7 v and VBE cutoff = Ov. [8+8]

5.a) Draw the circuit diagram of Transistor miller time base generator and explain its
operation in detail.
b)  Explain the concept of general features of a time base signal with examp]es. [8+8]

6.2) ~Draw the circyit diagram of Astable relaxation Swwp circuits and ehplam its operation.
b)  Explain the concept of Frequency division in sweep circuit in detail. [8+8]

7.a)  Draw the different Bi-directional sampling gates and explain its operation in detail.
by  Write few applications of sampling gates with examples. [8+8]

8.a) _ With the help of a ncal circuit dlagram for ORfNOR gate using | ECL loglc and explain
- its operation. LR
b) -~ -What is positive and negative Iomc system of a Lnglc gate‘7 Foee it [10+6]
---00000---
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Noteé:.

6.a)

Thls ques‘uon paper contains two parts ‘A and Bi.

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)
o Wnte the reaction mvolved in the preparatlon of pyrrole from fuyg_n S 12]
How furan can be synthesized from furoic acid? [3]
Write the structure of 3- methyl oxazoline and 4-chloro pyridazine. [2]
Write any one method for the synthesis of thiazole. [3]
Define plane polarized light with example. [2]
Werite about meso compounds. [3]
.. Define the term polynuclear aromatic compounds? o 2]
. ‘Write the aromaticity ‘of naphthalein. ¢ a0 3]
“Wtite the maririich reation of indole =2-3 dione. [2]
Write the Birch reduction of 1-methoxy benzene. 3]

PART-B (50 Marks)

Write the Paal-Knaorr synthesis for the preparatlons of pyrrole with mechanism.

" Explain the resonance structures of pyrrole R T3 T10]

Write the steps involved for the preparatlon of indole from ortho nitrotolune.
Give the mechanism of Skraup synthesis for Quinoline. [10]

b) ...

7.a)"

Establish the reaction of pyridazine, which involve the nucleophilic addition of
Grignard reagent and organolithium compounds.

~"":5Fstabl|shed the aromatlmty of imidazole. o f o Ll [10]

S OR
Estabhsh the mechamsm for the electrophrllc reaction of thiazole.
Give the cyclocondensation of orthophenylenediamine for the preparation of

1H-Benzo[d] imidazole. [10]
Write a detail note on DL configurations.

Point out the conditions of optical isomerism. .. S [10]
' OR % i

Explain optlcal isoimierism of Lactic acid.
Write the rules for using Fischer projections with examples. [10]



8a) Establish the resonance structures, nomenclature and aromatic characters of

naphthacene.
b)  Write the nomenclature, and pharmaceutical significance of following structures.
_ . ; [10]
N 0 0 N H

i G C = il
N N -NH H—i NH

)N )N

A \

i) O H i) @) H

OR
9.a) .. Give a brief account of the structures of DNA and RNA. L
b) “Write about l|1C ;ll{‘ll‘l‘l‘)t!CIty, O\Id'ltmn and reductron ruactlons of phcmmthrene

[10]

10.a) Give the detail mechanism and applications of Curtius rearrangement with
suitable reaction
b) Write the reaction mechanism which involve the reaction of carboxylic acids,
" aldahydes or ketones with hydrazoic-acid in the presence of a strong dud [10]
: _ OR '
11. a) erlC the reaction mechanism which involve the rearrangement’ of oximes to give-
N-substituted carboxylic amide.
b) Write the mechanism of the reduction of benzene by alkali metals in liquid
ammonia in the presence of an alcohol. [10]

200000~
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Note:

1.a)
b)
<)

&)
" _A solution of Hydrochloric acid contains 20% Hydrochionc acid’ by welght

g)
h)

i)
R

2.a)

3.a)

b)

“-Derive an expression; for the determmatlon of Molecuhr Mass from depression of -

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.

Define the terms additive property and constitutive property. [2]
Define and write equation for dielectric constant. [3]
Define the terms Phase and Components. 2]
Write the limitations of Thermodynamics. . .. [3]
“Define the terms Molality and Mole¢ fraction. =~ . T 2]

Calculate Molarity of the solution(Given specific gravity hydrochloric acid is

1.120 gm/cc). [3]
Define acid and base as per Bronsted-Lowry theory. [2]
Calculate the pH of a solution of a drug whose concentration is 45 mg/ml and
molecular mass is 176.1 g/mol and pKa of 4.17. [3]
Define the term Buffer and Buffer action. == HCA 2]
What is Buffer Capacity? Write its mathematical expressmn 3]
PART-B (50 Marks)

Explain the importance of physical properties in pharmaceutical sciences.
Explain the determination of refractive index using Abbe’s refractometer. [5+5]
OR

::'What is Molar réfraction. Explain its lmportance in striictural elumda‘uon with one

example.

A solution containing 2 gm in 100 ml in ammonia buffer was placed in a 20 cm
polarimeter tube. It gave an optical rotation of + 1.657°. Calculate the specific
rotation of a drug.

How the Dipole moment is expressed mathematically? [5+3+2]

““Write the Phase diagram for water system and expiam the lines and curves in this.” : &~
... Writé the applications of Phase diagrams. A S [545] e

OR
Explain the Isolated and Open system of Thermodynamics in brief.
State and explain the first law of thermodynamics. Explain the terms. [5+5]

Write the limitations of Raoult’s Law of lowering vapor pressure.

- freezing point. o [5%5]



7.a)  Explain the limitations of Arrhenius theory of electrolytic dissociation in brief.
b)  The osmotic pressure of 0.01 molar solution of calcium chloride and sucrose at
298.5 K are 0.785 atm and 0.234 atm respectively, Calculate van’t-Hoff i factor--
and degree of dissociation of Calcium chloride (1 atm = 101.3 kPa). [5+5]

8.a)  Derive an expression for the ionization constant of a weak base.
b)  Write the applications of dissociation constant. [5+5]
OR
9.a)  Explain the importance of pH in biological systems.

b) . Explain the colorimetric method to determine the pH. [5+57 ..

10.a)::i"""lixp'l'§1in the factors influencing the pH of a buffersolution.
b) Explain the importance of buffers in biological systems. [5+5]

OR
11.a) What are isotonic and hypertonic solutions? Explain their importance.
b) Explain Cryoscopic method. [5+5]
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