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17PD03-PROFESSIONAL ETHICS AND HU ;?ALUES
\

R17

Max. Marks : 60

Answer one question from eatch unit
All questions carry equal marks

Q.No Questions Marks co BL
1(a) Define moral dilemma. Explain the logical steps in confronting 6M col | Lo
moral dilemma.
(b) Describe the rights advocated under the rights theory stressing
: " _ 6M Col | L3
certain ethical principles.
(OR)
2(a) D%sifmgulsh the theories of moral development by Kohlberg and 6M col | 12
Gilligan.
(b) Define moral autonomy. Examine the engineering skills related to 6M col | L3
moral autonomy.
3(a) Describe civic virtues. Explain the different virtues indispensable for
. e : 6M co2 | L2
a self-governing administration.
(b) Define values. Explain the core human values. 6M cO2 | L2
(OR)
4(a) What is empathy? Explain its characteristics and advantages. 6M CO2 | L2
(b) Discuss the importance of good character in the workplace. 6M CcO2 | L2
5(a) Describe the general features of morally-responsible engineers.
: . ; 6M Coad | L2
Explain each with appropriate examples.
(b) Dlscu_ss the contrasts of scientific experiments and the engineering 6M co3 | L2
experiments.
(OR)
. —s - -
6(a) Whgt. is code of ethics? Explain the essential roles that codes 6M co3 | 12
exhibit.
(b) ]_Zhscuss‘ the problems with law in engineering practice with 6M co3 | Lo
illustrations.
7(a) Examm.e the ways and means of reducing occupational crimes in 6M co4 | L3
industries.
(b) Describe institutional authority. How do you correlate institutional 6M coa | 1o
authority, expert authority, and power?
(OR)
8(a) Explain in detail about the effect of information on risk 6M co4 | Lo
assessments.
(b) Examme thfa management policies that influence the maintenance 6M coa |13
of confidentiality.
9(a) Dls(_:uss the du“_ues of engineers as experimenters towards 6M cos | L2
environmental ethics.
(b) Outhne. the rul'es of practice adopted by National Society of 6M cos | La
Professional Engineers.
(OR)
10(a) Dlscus's the various issues and requirements for engineers who act 6M cos | Lo
as advisors.
(b) | Examine the role of an engineer’s in weapon development. 6M CO5 | L3
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17MEOS-METALLURGY AND MATERIAL SCIENCE

R17

Answer one question from each unit
All questions carry equal marks

Q.No Questions Marks Cco BL
1(a) Distinguish between solidification process of pure metal and alloy. 6M | CO1 | L2
(b) Enumerate and explain the conditions that favour the formation of eM | co1 | L2
substitutional solid solutions.
(OR)
2(a) | Define atomic packing factor and calculate packing factor for B.C.C structure. 6M | CO1 | L2
(b) Explain the importance of alloying element in metals with examples. 6M | CO1 | L2
3(a) State the Gibb’s Phase rule? Explain its significance? 6M | CO2 | L2
(b) Draw Iron-Iron Crabide equilibrium diagram and explain the phase changes
which occur in 0.8%C steel, cooled from austenitic region to room | 6M | CO2 | L2
{ temperature.
(OR)
4(a) From the data given below for Cu-Ni system, plot the equilibrium diagram to
scale and label the diagram.
Weight % Ni 0 20 40 60 80 100
Liquidus
Temperature °C | ;%% | 1200 | 1275 | 1345 4 é45
Solidus 6M | CO2 | L3
Temperature °C | 298 | 1165 | 1235 | 1310 | 3% | 1%°
Answer the following for 70% Ni alloy:
(ij What is the composition of first solid crystallizing out from liquid?
(i) What is the composition of last solid formed at the end of solidification?
(iii) What are the amounts of solid and liquid at 1360°C?
(b) Describe the following invariant reactions (i) Peritectic Reaction (ii) Eutectic 6M | co2 | 12
Reaction (iii) Eutectoid Reaction.
( 5(a) Draw th_e microstructure of nedular cast iron and explain its properties and 6M | cos | 1.2
: applications.
(b) Enumerate and explain the classification of steels. 6M | CO3 | L2
(OR)
6(a) Explain the properties and applications of copper. 6M | CO3 | L2
(b) Enumerate and explain the properties and applications of aluminum. 6M | CO3 | L2
7(a) Sketch and explain the structural changes that occur during age hardening 6M | co4 | 1o
Processes.
(b) With the help of TTT diagram explain how bainite is formed. 6M | CO4 | L2
(OR)
8(a) D1scu§s the mechanism of recovery, recrystallisation and grain growth in 6M | coa | Lo
materials.
(b) What test is used for determining the hardenability of steels? Explain. 6M | CO4 | L2
9(a) Define composite material. Explain how the composite materials are classified. | 6M | CO5 | L1
(b) What is Rule of mixture? Derive an equation for modulus of elasticity of 6M | cos | Lo
composite in the terms of elastic modulie of the matrix and fiber material.
(OR)
10(a) | Explain any two methods for the manufacture of fiber reinforced composites. 6M | CO5 | L2
(b) | Calculate the tensile modulus of elasticity of a laminated composite consisting
of 60% by volume of unidirectional carbon fibres and epoxy matrix under
isostress and isostrain conditions. The tensile modulus of elasticity of the | 6M | COS5 | L3
carbon fibres is 350 GPa and tensile modulus of elasticity of the epoxy is 3000
MPa.
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Max. Marks : 60

Answer one question from each unit.
All questions carry equal marks

Q.No Questions Marks CO | BL
1(a) Define the following components of aircraft wing. (i) Flaps
(ii) Ailerons (iii) Spoilers (iv) Winglets (v) Pylons (vi) Vortex 6M CO1 | L2
Generators.
(b) S.ummarlze about the engines and landing gear system used in 6M co1 | 12
aircrafts.
(OR)
2(a) At 12 km in the standard atmosphere, the pressure, density, and
temperature are 1.9399 x 104 N/m?2, 3.1194 x 10 -1 kg/m3, and
216.66 K, respectively. Using these values, calculate the standard 6M CO1 | L3
atmospheric values of pressure, density, and temperature at an
altitude of 18 km.
(b) Assume that you are ascending in an elevator at sea level. Your
eardrums are very sensitive to minute changes in pressure. In this
: . . 6M CO1l | L3
case, you are feeling a 1 percent decrease in pressure per minute.
Calculate the upward speed of the elevator in meters per minute.
3(a) With the help of neat sketch draw the figure of forces acting on airfoil
and define the following terms (i) Camber line (ii) Chord line 6M Co2 | L2
(iii) Angle of Attack
(b) [llustrate in brief about Ci — a curve. 6M Cco2 | L2
(OR)
4(a) SDeersig;be the following series of NACA airfoils (i) One-series (i1 Six- 6M coz | 12
(b) Consider an NACA 23012 airfoil at 8 degrees of angle of attack.
Calculate the normal and axial force coefficients. 6M CO2 | L3
(Ata =89 C;=1.0 & Cq = 0.0078).
S(a) Ilustrate about the working process of an reciprocatingengine. | &M [ C03 | L2
(b) With the help of p-v diagram summarize about the pressure raise 6M co3 | 12
process in turbojet engine.
(OR)
6(a) Derive the fundamental thrust equation for jet propulsion. 6M CO3 | L3
(b) State the advantages and disadvantages of solid propellants over 6M cos | 12
liquid propellant rocket engines.
7(a) Discuss about the truss type of fuselage construction with neat figure. 6M CO4 | L2
(b) Generalize the ‘construction of wing structure based on three 6M co4 | Lo
fundamental designs.
(OR)
8(a) Discuss about the composite materials in aircraft. 6M CO4 | L2
(b) Identify the five basic stresses acting on an aircraft. 6M CO4 | L2
9(a) Consider the following example. A body of mass m is falling freely in
the earth’s gravitational field. Let x be the vertical distance of the body 6M cos | L3
from the ground. Ignoring drag, find the equation of motion of this
body using newton’s second law.
(b) Derive orbit equation for spacecraft. 6M CO5 | L3
(OR)
10(a) | Summarize types of reentry possible from outer space. 6M COs5 | L2
(b) | Classify the types of satellites based on their purpose and size. oM CO5 | L2
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(ASE)
Time : 3 hours ’ Max. Marks : 60

Answer one question from each unit
All questions carry equal marks

Q.No

Questions

Marks

CO

BL

1(a)

Determine the intensity of stress, strain and the elastic modulus
for the rod 25 mm in diameter, 200 mm long extends by 0.25
mm under a tensile load of 40 kN.

6M

4

L3

(B)

Determine the Young’s modulus of the material.The bar shown
in Figure is tested in universal testing machine. It is observed
that at a load of 40 kN the bar extends by 0.280 mm.

’ ! v
P st d, =25 mm d, =20 mm dy=25mm e

! J
150 mm ——d————— 250 mm ———>f¢— 150 mm —»

6M

CO1

L3

(OR)

An axial pull of 20 kN is suddenly applied on a steel rod of 2.5 m
long and 1000 mm? in cross-section. Calculate the strain energy,
which can be absorbed in the rod. Take E = 200 GPa.

oM

CO1

L3

Calculate the total extension of the bar, stresses, strains and
changes in length of different portions of beam as described
below.

A straight bar of 60 cm long consists of three portions: the first
portion is 18 cm length with 30 mmas diameter, the middle one
is 26 cm length and 20 mm diameter and the remaining portion
is 16 cm length and25 mm diameter. It is subjected to an axial
pull of 100 kN. Take E = 200 GPa.

oM

CO1

L3

A cantilever of length lcarrying a uniformly distributed load
(UDL) of W per unit run over the whole length. Determine the
shear force (SF) and bending moment (BM) and sketch the SF
and BM diagram for the beam.

6M

CO2

L3

(b)

Determine shear force (SF) and bending-moment (BM) for a
simply supported beam carrying UDL W/m over whole span of
length L. Sketch the SF and BM diagrams.

6M

CcO2

L3

(OR)

Evaluate Shear force and Bending moment for the overhang
beam as shown in the Figure and draw shear force and bending

moment diagrams.
15 kN l?.f:; kN
f

I5m | Zm

it P
I I | |

F 3

12M

co2

L3




17AEO03-STRENGTH OF MATERIALS

List out the assumptions involved in the theory of simple
bending.

oM

CO3

L1

A rectangular beam 75 mm wide and 150 mm deep is simply
supported over a span of 5 m. if the beam is subjected to a UDL
of 4.5 kKN/m. Calculate the maximum bending stress induced in
the beam.

6M

CO3

L3

(OR)

A solid shaft of 200mm diameter has the same cross-sectional
area as a hallow shaft of the same material with inside diameter
of 150 mm. Determine the ratio of (i) Power transmitted by both
the shafts at the same angular velocity (ii) Angle of twist in equal
lengths of these shafts, when stressed to the same intensity.

6M

COo3

L3

Determine the diameter of a solid shaft which will transmit 90kW
at 160 rpm if the shear stress in the shaft is limited to
60 N/mm?2. Find also the length of the shaft, if the twist must
not exceed 1 degree over the entire length.

Take G = 8 x 104 N/mm?2.

oM

CO3

Calculate the maximum shear stress value of a beam of
triangular cross section having base width of 200 mm and height
of 300 mmwhich is subjected to a shear force of 25 kN.

oM

CO4

L3

Derive an expression for the shear stress at any point in the
cross-section of a beam.

6M

CO4

L2

(OR)

The principal tensile stresses at a point across two perpendicular
planes are 80 N/mm?2 and 40 N/mm2. Find the normal and
tangential stress on a plane at 200°.

6M

CO4

L3

A point in a strained material is subjected to two mutually
perpendicular tensile stresses of 200 Mpa and 100 Mpa.
Determine the intensities of normal, shear and resultant stresses
on a plane inclined at 30° with the axis.

oM

CO4

L3

Calculate the maximum slope and deflection at the center of the
simply supported beam of span 2.4 m is subjected to a central
point load of 15 kN. Consider EI for the beam as 6x1019N-mm?.

oM

CO5

L3

A simply supported beam of span 2.4 m is subjected to a central
point load of 15 kN. Determine the maximum slope and
deflection at the center of the beam. Take EI for the beam as
6x101ON-mm?2.

6M

CO3

L3

(OR)

10(a)

A cylinder has an internal diameter of 230 mm, has walls 5 mm
thick and is 1 m long. It is found to change in internal volume by
12.0 x 10%m3 when filled with a liquid at a pressure p.
If E =200 GN/m?2 and v = 0.25, and assuming rigid end plates.
Determine the values of hoop and longitudinal stresses.

6M

CO5

L3

(b)

A spherical shell of 1 m diameter is subjected to a pressure of
2.4 Mpa. Calculate the stress induced in the vessel plate, if its
thickness is 15 mm.

6M

CO5

L3

3k o 3k 3k ok 3k 3k 3k ok 3k %k ok ok k
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Max. Marks : 60

Answer one question from each unit.
All questions carry equal marks

Q.No

Questions

Marks

co

BL

1(a)

Ilustrate quasi-static process and state its characteristic

features.

oM

Col

L2

(b)

Air undergoes two process: Process 1-2 expansion from
P1=300kPa, Vi1=0.019m3/kg to P»=150 kPa during which
the p-v relation is given by PV=constant. Process 2-3
constant pressure compression to V3=V;. Sketch the
process on a P-V diagram and determine the work done per
unit mass.

6M

€Ol

L3

(OR)

2(a)

Formulate the relation between Celsius scale and

Fahrenheit scale?

oM

CcCo1

L2

The temperature on a new scale is established by the
relation t = a In(p) + b. Where t is the temperature and p is
the thermodynamic property. The ‘a’ and ‘b’ are constants.
The property values at ice and steam point are 1.75 and
8.25, respectively. Calculate the temperature on the
Celsius scale equivalent to the thermodynamic property
value of 5.75.

6M

CO1

L2

3(a)

Apply first law of thermodynamics and prove that the
change in enthalpy for an isobaric process is equal to the
heat transfer.

6M

CO2

L2

A Piston and Cylinder machine contains a fluid system
which passes through a complete cycle of four processes.
During a cycle the sum of heat transfer is -340 kJ. The
system completes 200 cycles/min. Complete the following
table.

Process

Q (kJ/min)

W (kJ/min)

AU (kJ/min)

1-2

0

4340

2-3

42,000

0

34

~4,200

4-1

oM

CO2

L3

©°R)

Discuss any three engineering applications of steady flow energy
equation with neat diagrams.

oM

CO2

L3

1of2




17AEO02-ENGINEERING THERMODYNAMICS

(b)

In oil cooler, oil flows steadily through a bundle of metal
tubes submerged in a steady stream of cooling water.
Under steady flow conditions, the oil enters at 90°C and
leaves at 30°C, while the water enters at 25°C and leaves at
70°C. The enthalpy of o0il at t°C 1is given by
h=1.68t+ 10.5 x 10* t2 kdJ/kg. What is the cooling water
flow required for cooling 2.78 kg/s of oil?

6M

CO2

L4

Sla)

Define coefficient of performance (COP). Derive the relation
between the COP of heat pump and the COP of the refrigerator.

6M

Co3

L2

(b)

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 available for heating for each
MJ of heat input to the engine?

oM

CO3

L4

(OR)

p—

6(a)

Prove that entropy is a property of the system.

oM

CO3

L3

(b)

A heat engine is supplied with 1130 kW of heat at constant
temperature of 292°C and rejects heat at 5°C. The following
results were obtained. Determine whether the results
report a reversible cycle or irreversible or impossible.
(i) Heat rejected is 834 kW (ii) If heat rejected is 556 kW.

oM

CO3

L4

7(a)

Discuss Dalton’s law of additive pressures and Amagat’s
law of additive volumes.

oM

CO4

L2

(b)

Air in a closed stationary system expands in a reversible
adiabatic process from 0.5 MPa, 15°C to 0.2 MPa. Find the
final temperature, and per kg of air, the change in enthalpy
and the heat transferred.

oM

CO4

L4

(OR)

Discuss the phase change process of water by using
Pressure (P)-Volume (V) diagram

oM

CO4

Calculate volume, density, enthalpy and entropy of 3 kg of steam
at 900C, having a dryness fraction of 0.92.

oM

CO4

L4

[llustrate the working of Bell-Coleman cycle with help of
Pressure (P)-Volume (V) diagram and Temperature
(T)- Entropy (S) diagrams.

oM

CO5

L2

A diesel engine has a compression ratio of 14 and cut-off takes
place at 6% of the stroke. Find the air standard efficiency.

oM

CO5

L4

(OR)

Compare Otto and Diesel cycles for same maximum pressure
and temperature of the cycle.

oM

CO5

L2

An air standard dual cycle has a compression ratio of 16
and compression begins at lbar, 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 cardial points of the
cycle (ii) the cycle efficiency.

oM

COS

L4

*kkhhkhkhhkhkddhdhhhdd
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Answer one question from each unit.
All questions carry equal marks

Q.No

Questions

Marks

co

BL

1(a)

Prove that the pressure is the same in all directions
at a point in a static fluid.

oM

CO1

L3

(b)

Explain about viscosity and its effect with temperature.

6M

CO1

L2

(OR)

2(a)

The right limb of a simple U-tube manometer containing
mercury is open to the atmosphere while the left limb is
connected to a pipe in which a fluid of sp.gr. 0.9 is following.
The centre of the pipe is 12 cm below the level of mercury in
the right limb. Find the pressure of fluid in the pipe if the
difference of mercury level in the two limbs is 20 cm.

6M

CcO1

LS

An oil film of thickness 1.5 mm is used for lubrication
between a square plate of size 0.9 m x 0.9 m and an inclined
plane having an angle of inclination 20°. The weight of the
square plane is 392.4 N and it slides down the plane with a
uniform velocity of 0.2 m/s. Find the dynamic viscosity of the
oil.

6M

carl

LS

3(a)

Derive an expression for discharge through a venturimeter,
using a net sketch.

oM

CO3

L3

A pipe line carrying oil (sq.gr.0.8) changes in diameter from
300mm at position 1 to 600mm diameter at position 2 which
is 5 meters at a higher level. If the pressures at positions 1
and 2 are 100 KN/m?2 respectively and the discharge is 300
lit/sec. Determine (i) Loss of head (ii) Direction of flow.

6M

COx L

L5

(OR)

4(a)

Derive the Bernoulli's equation from the Euler's equation with
assumptions.

6M

CcO2

L3

(b)

Explain path line, streak line, stream tube and the stream
line. For what type of flow these lines are identical.

oM

CcOo2

L2

S(a)

State and describe Buckingham's nt theorem for dimensional
analysis.

oM

CO4

L2

lof2




17AEO01-ENGINEERING FLUID MECHANICS

(b)

Two pipes one of 10cm diameter, 200 m long and another
15cm diameter, 400 m long are connected in parallel. The
friction factors are 0.0075 for the smaller pipe and 0.006 for
the large pipe. The total discharge through the system is 50
lit/sec. Find the discharge and head loss in each pipe. Neglect
minor losses. Calculate the equivalent length of a 20 cm
diameter having f = 0.005.

oM

CO4

LS

(OR)

6(a)

The rate of flow of water through a horizontal pipe is 0.25m3/
sec. The diameter of the pipe which is 200mm is suddenly
enlarged to 400mm. The pressure intensity in the smaller pipe
is 11.772 N/cm?2. Determine (i) loss of head due to sudden
enlargement (ii) pressure intensity in the large pipe

oM

CO4

L5

Derive an expression for the loss of head due to friction in flow
through circular pipes.

oM

CO3

L3

A Pelton turbine develops 3000KW under a head of 300m. The
overall efficiency of the turbine is 83%. If speed ratio=0.46,
Cy= 0.98 and specific speed is 16.5 then find (1)
Diameter of the turbine (ii) Diameter of jet.

oM

COS

~

LS

Define specific speed of a turbine and derive an expression for
the specific speed.

6M

CO5

L3

(OR)

Explain governing of a Pelton wheel turbine with a neat
sketch.

6M

CO5

L2

A Kaplan turbine produces 60,000KW under a net head of
25m with an overall efficiency of 90%. Taking the value speed
ratio as 1.6, flow ratio as 0.5 and the hub diameter as 0.35
times the outer diameter, find the diameter and speed of the
turbine.

oM

CO35

1_15

Explain about manometric efficiency, mechanical efficiency
and overall efficiency of a centrifugal pump.

6M

CO5

L

A centrifugal pump having an overall efficiency of 80% delivers
1850 liters of water per minute to a height Of 20 meters
through a pipe of 100mm diameter and 95 meters length.
Taking f = 0.0075, find the power required to drive the pump.
Assume inlet losses in suction pipe equal to 0.33m.

6M

CO5

L5

(OR)

10(a)

Explain the multistage pumps with impellers in series and
parallel.

oM

CO5

L2

(b)

A single acting reciprocating pump has a plunger of diameter
0.3m and stroke of length 0.4m. If the speed of the pump is 60
rpth and coefficient of discharge is 0.97, determine the
percentage slip and actual discharge of the pump.

6M

CO5

L5
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17FEO7-NUMERICAL METHODS AND FOURIER ANALYSIS
(ASE,CE,ECE,EEE,EIE,IT&ME) /\
Time : 3 hours Max. Marks : 60
Answer one question from each umt
All questions carry equal marks
Q.No Questions Marks | CO | BL
: . = = .
l(a) | Find a root of the equation x*—-x—-1=0 by Regula -Falsi 6M | co1lLo
method.
5 . . 21 .- .
(b) Using Trapezoidal rule evaluat(.a fl Jgdx, by dividing the range into eM |co1lL3
ten equal parts. Also compare it with actual value.
(OR)
. : " 1
2(a) | Find a root of the equation xe* = 2, using the Newton-Raphson 6M | co1l Lo
method.
(b) |
Evaluatejlogxdx by Simpson’s 1/3 rule. 6M | COl1 | L3
4
3(a) | Find y(1.6) using Newton’s Forward interpolation formula
from the following data
X 1 [ 14 | 18 [ 22 [ 26 oML el e
y 349 | 482 | 596 | 65 | 7.2
(b) | Use Lagrange’s interpolation to find u, given
6M |CO2 |L3
u, = 648,u, =704,u; =729,u, =792
(OR)
4(a) | The population of a certain town is shown in the following
table
Year 1990 1995 2000 2005 2010
Popl,:tlatlon 40 60 79 102 130 6M | CO2 | L2
in
Find the population in 2007 using Newton’s backward
interpolation formula.
(b) |For the given data evaluate f(9) by using Lagrange’s
interpolation
X 5 7 11 13 17 Sl PSR NS
f(x) 15000 392 1452 | 2366 5202
5 g = 1 :
(@) |Solve y'=y+x,y(0)=1 by using Taylor’s method and hence eM | coslLa
find y(0.1)
(b) | Use Runge - Kutta fourth order method to obtain solution to eM | coalia
differential equation with y(0)=1y' = xyfor x=0.2 with h=0.1
(OR)
6(a) | Use Picards method to find the value of y when x=0.1, given
6M |[CO3|L3

that y=1 when x=0, ?i:ny
x
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. v 2. = . g 5
(h) leep that vy = x*—y, y(0)=1 using modified Euler’s method 6M | Cco3 | L3
obtain y(0.1).
7(a) | Using the data given below, fit a straight line of the form
=a+bx
X 0 5 10 15 20 25 s
y 12 15 17 22 24 30
(b) | Find a second degree curve by the method of least squares to
the following data
X 1 2 3 4 5 6 7 6M | CO4 | L2
y 2.3 5.2 9.7 16.5 29.4 35.8 54.4
(OR)
8(a) | Using the given data fit a power curve y = ab* (
X 2 3 2 5 B 6M | CO4 | L2
Y 8.3 15.4 331 65:2 127.4
(b) | Construct a parabola by the method of least squares to the
following data
s 0 1 2 3 4 6M |CO4 | L2
y 1 1.8 1.3 2.5 6.3
9(a) | Show that the Fourier expansion of
g :£+4Z(_l),, cosznx in(—1,7). 6M | COS | L2
3 n=l1 n
b i _ _ i §
(b) | Express the function f(x)=e¢"as half - range sine series on exr | oos s
0 <<,
(OR) _
10(a) | Find Fourier sine and cosine transform of e™%* 6M | CO5 | €
(b) | Obtain the Fourier Transform of f(x)=e? ,—o<x<® 6M | CO5 | L2

*dkhkkhkkhhkhhhhkhki
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Max. Marks : 60

Answer one question from each unit
All questions carry equal marks

Q.No Questions Marks co BL
1(a) | Discuss the following types of cements with their uses in
detail: (i) Rapid Hardening cement. (ii) Sulphate resisting| 6M | CO1 | L2
cement (i) Ordinary Portland cement.
(b) |In a sieve analysis of 1000 grams of sand, the weights
(grams) retained on different IS sieve are: 10mm = O,
4.75mm = 20, 2.3bmm = 100, 1.18mm = 100,
600 microns = 190, 300microns = 350, 150microns = 170 obf | COL | L8
and passing 150microns = 70. Determine the fineness
modulus of sand.
(OR)
2(a) | Describe briefly the chemical composition, major
. 6M | CO1 | L1
compounds formed and hydration of cement.
(b) | Discuss Alkali-Aggregate Reaction. State factors promoting
. . 6M | CO1 | L2
it and control of the reaction.
3(a) | Demonstrate how do you measure the workability by using
. 6M 02 | L3
slump cone test with sketch.
(b) | Discuss the importance of compressive strength, tensile 6M | co2 | 12
strength of concrete.
(OR)
4(a) D'CSCI'IbC the phenoglen_on of ‘bleeding’ in concrete and 6M | CcO2 | 1.2
discuss factors affecting it.
(b) | Define durability of concrete. Explain how concrete is made 6M | coz | L1
durable against (i) Permeability (ii) Frost action.
S(a) | Discuss the following methods of placing of concrete, in 6M | co3 |12
detail (i) Mass concreting (i) Under water concreting.
(b) | Explain the influence of silica fume on fresh and hardened 6M | co3 | L2
concrete.
(OR)
6(a) D(?scrlbe the factors affecting the properties of fibre eM | cos |12
reinforced concrete.
(b) Ngme the various types of_ plasticizers used in concrete and 6M | cos | L1
discuss the action in detail.
7(a) | Describe light weight concrete and it’s applications. | 6M | CO4 | L2
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(b)

List the test methods for workability properties of self-
compacting concrete and discuss the self-compacting
concrete in detail.

oM

CO4

L1

(OR)

Name the various types of polymer concrete and discuss
the polymer impregnated concrete in detail.

6M

CO4

L1

Discuss“Gunite” and “shotcrete” concretes in detail.

6M

co4

L2

Design a concrete mix by IS method for the following
requirements:

Characteristic compressive strength at 28 days-25 N/mm?
Maximum nominal size of aggregate - 20 mm

Shape of aggregate - angular

Degree of workability, slump of concrete - 50 mm

Type of exposure — mild

Test data for concrete making materials

Specific gravity: cement = 3.15, coarse aggregate = 2.7 and
fine

aggregate = 2.6

Water absorption: Coarse aggregate=0.5% Fine
aggregate=1%

Sand is conforming to zone I.

Assume any data required.

12M

CO5

L6

(OR)

10.

Discuss the step by step procedure for mix design of IS
method.

12M

CO5

L2
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Time : 3 hours Max. Marks : 60

6(a)

Answer one question from each unit.
All questions carry equal marks
*kkkhkhk
UNIT-I
List out the pressure measuring devices and explain the working of an
inverted U tube differential manometer.
A thin plate of very large area is placed in a gap of height h with oils of
viscosities yu; and pz (n1< p2) and densities p1 and p2(pi> p2 ) on the two
sides of the plate. The plate is pulled at a constant velocity V. Assuming
linear variations of velocity, determine the position of the plate so that
i) the shear force on the two sides of the plate is equal and ii) the force
required to drag the plate is minimum.
(OR)
Deduce an expression for the depth of center of pressure from free
surface of liquid of an inclined plane surface submerged in the liquid.
A circular plate of diameter 3m with a concentric circular hole of
diameter 1m is immersed in water vertically such that its top surface is
1.2m below the free surface of the water. Evaluate the pressure force on
the plate and the position of the center of pressure.
UNIT-II
Describe Lagrangian and Eulerian methods of describing fluid flow.
The diameters of a pipe at the sections 1-1 and 2-2 are 200mm and
300mm respectively.If the velocity of water flowing through the pipe at
section 1-1 is 4m/s,determine i) Discharge through the pipe, and
11) Velocity of water at section 2-2.
(OR)
Define stream function and velocity potential. Judge these lines of
constant stream function and velocity potential must intersect
orthogonally.
The stream function in a two dimensional, incompressible flow field is
given as y=9+6x -4y+7xy. Evaluate the velocity potential.
UNIT-III
State Bernoulli’s theorem for steady flow of an incompressible fluid.
Formulate an expression for Bernoulli’s theorem from first principle
and state the assumptions made for such a derivation.
An oil of density 850kg/m? is flowing through a pipe having diameter
30cm and 15cm at the bottom and upper end respectively. The
intensity of pressure at the bottom end is 200kPa and at the upper end
is 98kPa.If the rate of flow through pipe is 50lps. Evaluate the
difference in datum head. Neglect friction.
(OR)
Discuss the advantages of triangular notch over a rectangular notch.
lof2
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17CE06-MECHANICS OF FLUIDS

A 150mm x 75mm venturi meter with Cd is 0.98 is to be replaced by an
orifice meter having a value of Cd is 0.60, if both the meters are to give
the same differential mercury manometer reading for a discharge of
100lps and the inlet diameter to remain 150 mm, determine the
diameter of orifice.

UNIT-IV
How would you evaluate in a steady uniform laminar flow? The
pressure gradient in the direction of flow is equal to the shear stress
gradient in the normal direction.
An oil of viscosity 0.10pa-s and density 900kg/m? is flowing through a
10cm diameter horizontal pipe. The maximum velocity is 2m/s. Find
the mean velocity and the radius at which this occurs. Also evaluate
the velocity at 4cm from the wall of the pipe.

(OR)

Deduce an expression for the loss of head due to sudden enlargement
of a pipe.
In a laminar boundary layer over a plate the velocity distribution is
given by (u/Um) =(3/2)(y/8) — (1/2) (y2/ 6 ?). Estimate the displacement
thickness, momentum thickness.

UNIT-V
Describe the Rayleigh’s method for dimensional analysis.
Using Buckingham’s ni-theorem, Formulate the velocity through a
circular orifice is given by V=V2gH ®[D/H,11/pVH] where H is the head
causing flow,D is the diameter of the orifice ,u is the co-efficient of
viscosity is the mass density and g is the acceleration due to gravity.

(OR)

Distinguish between Reynold’s number, Froude’s number and Mach
number and derive expressions for any above two numbers.
A geometrically similar model of spillway is to be laid to a scale of
1:50.Evaluate the velocity ratio, discharge ratio and acceleration ratio.

*kdkhkhkdkhhkhkhhhihkkk
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Answer one question from each unit.
All questions carry equal marks

FhurkRkikk

UNIT-I
1(a) Demonstrate the process of formation of deltas with figures. [6M]
(b) Interpret the types of plate boundaries with figures. [6M]
(OR)
2(a) Demonstrate parts of a sand dune and different types of sand dunes with
the help of diagrams. [6M]
(b)  Illustrate formation of soil and depict soil profile. [6M]
UNIT-II
3(a) Demonstrate the symmetry elementsof orthorhombic crystal system with
diagrams. [6M]
(b) Present the general physical properties, chemistry and uses of FELDSPAR
group. [6M]
(OR)
4(a) Report the significance of the following minerals in terms of their physical
properties: 1) Quartz il) Gypsum [6M]
(b) List the minerals in Moh’s scale of hardness and demonstrate how the
hardness of a particular mineral is ascertained. [6M]
UNIT-III
S(a) Analyze and interpretstructures of metamorphic rocks. [6M]
(b) [llustrate the following with their essential features.
1) Limestone ii) Basalt. [6M]
(OR)
6(a) Analyze the following: i) Porphyritic texture ii) Stratification. [6M]
(b) Interpret the process of formation of clastic sedimentary rocks. [6M]
UNIT-IV
7(a) Differentiate between nonconformity and disconformity with figures and
illustration. ' [6M]
(b) Analyze the following and appraise the main features of the following:
i) Plunging folds ii) Strike slip fault. [6M]
(OR)
8(a) Demonstrate how strike and dip of a fold are depicted in a geological map. [6M]
(b) Classify folds and appraise important types of folds with the help of
diagrams. [6M]
UNIT-V
9(a) Evaluate the geological considerations at the tunnel site in a faulted area. [6M]
(b) Recommend suitable corrective measures to be taken at the dam site in a
faulted terrain. [6M]
(OR)
10(a) Evaluate the importance of groundwater conditions at the tunnel site with
examples. [6M]

(b)  Justify the conditions to recommend magnetic studies in a terrain and
briefly explain the method. [6M]
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Time : 3 hours Max. Marks

: 60

Answer one question from each unit.
All questions carry equal marks
UNIT-I

1(a) A flat steel plate is of trapezoidal form. The thickness of the plate is 15
mm and it tapers uniformly from a width of 60 mm to 10 mm in a
length of 30 cm. If an axial force of 100 kN is applied at each end,
determine the elongation of the plate. Take E = 2.04 X 105 N/mm?2.

(b) A railway track is laid so that there is no stress in the rails at 10°C.
Evaluate (a) the stress in the rails at 60°C if there is no allowance for
expansion, (b) the stress in the rails at 60°C if there is an expansion
allowance of 10 mm per rail, (c) the expansion allowance if the stress in
the rail is to be zero when the temperature is 60°C, (d) the maximum
temperature to have no stress in the rails, if the expansion allowance is
13 mm per rails. Take o = 12 X 106 per 1°C and E = 2 X 105 N/mm?2.
The rails are 30 m long.

(OR)

2(a) A bar 40 mm diameter is subjected to a tensile force of 400 kN. The
extension of the bar measured over a gauge length of 200 mm was
0.318 mm. The decrease in diameter was found to be 0.02 mm.
Determine the values of Young’s modulus of elasticity and modulus of
rigidity of the material.

(b) Evaluate the strain energy in a bar 3 m long and 40 mm in diameter
when 1t 1s subjected to a tensile load of 100 kN. Also determine the
modulus of resilience of the material of the bar. Take E = 2.05 X 105
N/mm?2.

UNIT-II

3 A simply supported beam subjected to combination of loads as shown
in fig. Construct the shear force and bending moment diagram
indicating the principal values.

N 4 kN
A +C O o i a1 i £

S
e 1 Mttt Mt 2 1M —— a1 T T M—>

(OR)
4(a) Sketch the shear force and bending diagram for a cantilever beam
shown in fig.

2 kN 3 kM 3 ki
| ‘
- Dy "I"G L g
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A simply supported beam of span 6 m is subjected to 3 kN/m over the
entire span. Sketch the SFD and BMD of the beam indicating principal

values.
UNIT-III
) M a E
Formulate the flexure equation Fi ; =
(OR)

Compare the weights of two beams of the same material and of equal
strength, one being circular section and solid, and the other being of
hollow circular section, the internal diameter being 3 /4t of the external
diamete.

The maximum shear stress in a beam of rectangular section is 1.5

Taverage. Judge the statement.

UNIT-IV
Determine the power transmitted by a solid steel shaft of 50mm
diameter at 120 rpm, if the permissible shear stress is not to exceed
62.5 N/mm?.
A closely coiled helical spring made out of 10 mm diameter steel rod
has 10 complete coils, each of mean diameter 80 mm. Determine the
stresses induced in the section of the rod, the deflection under the pull
and the amount of energy stored in the spring during extension, if it is
subjected to an axial pull of 200 N. Take shear modulus N = 0.84 x 10°
N/mm?2.

(OR) :

A shaft is transmitting 100 kW power at 180 r.p.m. If the allowable
stress in the material is 60 N/mm?2, determine the suitable diameter for
the shaft. The shaft is not to twist more than 19 in a length of 3 m. Take
N = 0.8 x 105 N/mm?.
An open coiled helical spring is made of 10 mm diameter steel rod, the
coils having 10 complete turns and a mean diameter of 80 mm, the
angle of helix being 15°. Determine the angle of rotation about axis of
the coil and axial deflection under an axial torque of 6 N-m. Take N =
0.84 x 105N/mm? and E = 2.1 x 105 N/mm?.

UNIT-V
A cylindrical shell is 3 m long, 1 m internal diameter and 15 mm metal
thickness. Evaluate the maximum intensity of shear stress induced and
also the changes in the dimensions of the shell if it is subjected to an
internal pressure of 1.5 N/mm?2. Take E = 2.04 x 105 N/mm? and 1/m
=0.3.
Determine the ratio of thickness to internal diameter of a tube
subjected to internal pressure when the pressure is 5/8 of the value of

the maximum permissible circumferential stress.
(OR)
Analyze the truss shown in fig.
;}’\ = ,z A s““-:llﬁ
4§ \\:\ V4
/ "\:\\ ’ / 3 \\;‘\ 5 m
& \\. £/ \-:’ )
/f/ \‘1\. ,ff/f b ‘JJ'
\ 4% A
l 4 m Ei' “4m c =
BO kN 60 kN
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= 400
Timme =3 houars Max. Marks : 60
Answer one question from each unit.
All questions carry equal marks
Q.No Questions Marks CO BL
1(a) | Explain shortly about electrical circuit elements 6M | col | Lo
(R, L and C).
(b) | Apply Kirchhoff’s laws to the circuit shown in figure and
solve the currents in all the branches.
1502 300
—A\WW A
oM cO1 | L3
¥ < +
50V 200 100V 5=
(OR)
2(a) | Analyze the . equations for equivalent delta of star 6M | col | L4
connected resistances.
(b) | Calculate the equivalent resistance between the two
points A and B.
in
— A L:: 6M | CO1 | L3
180
S—AN——
A 50 60 B
D e
70
e e
3(a) E'xpla}in about Power triangle and power factor in ac 6M | col | L2
circuits.
(b) D.eterrr-une the average value and RMS value of the eM | col | L3
sinusoidal wave form.
(OR)
4(a) | Define (i) Form factor (ii) Peak factor (iii) Instantaneous 6M | col | L1
value(iv) Peak value (v) Peak to Peak value (vi) Frequency.
(b) | Solve for the a)Frequency b)Time Period c) Average and
RMS values of voltage and currents for the two sinusoidal 6M | col | L3
functions (i) v(t)=325.22 sin (314.28t)
(ii) i(t)=32.52 sin(314.28t-30°).

lof2
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S(a) | Demonstrate the emf equation of a single phase 6M | co2 | L3
Transformer.
(b) | The following readings were obtained from O.C. and S.C.
tests on 8 kVA, 400/ 120V, 50 Hz transformer.
0.C, Test: (L.v. side] = 120 V; 4 Ay 75 'W:
S.C. Test: (h.v.side) : 9.5 V; 20 A; 110W.Determine 6M | CO2 | L3
(i) The equivalent circuit (approximate) constants,
(ii) Voltage regulation and efficiency for 0.8 lagging power
factor load
(OR)
6(a) | Describe the constructional features of the both squirrel
cage and slip-ring induction motors. Discuss the merits of | 6M | CO2 | L2
one over the other.
(b) Demonsfcrate the Torque-slip characteristics of Induction eM | coz | L3
motor with a neat sketch.

7(a) | Explain Distribution Board System with neat sketch. 6M | CO3 | L2
(b) | Explain about Electrical safety measures. 6M | CO3 | L2
(OR)

8(a) \Iﬁ:f;l{i;irgentlate between Industrial wiring and Residential 6M | CO3 | Lo
(b) | Explain about LED and LCD displays. 6M | CO3 | L2
9(a) | Demonstrate different Lightning Schemes. eM | CO4 | L3
(b) | Explain (i) Cleat wiring (ii)) Wood casing. 6M | CO4 | L2
(OR)

10. | Explain clearly Laws of Illumination with necessary 19M | cos | 12

equations and diagrams.

Fe v g e e e e e ok e e e ek ok ke
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Time : 3 hours ; Max. Marks : 60
Answer one question from each unit
All questions carry equal marks
Q.No Questions Marks co BL
1(a) | What is Register transfer language? Elaborate few RTL
. . .. 6M | CO1 | L1
statement with their functioning.
(b) praw the block diagram of Von-Neumann Architecture and give 6M | co1 | Lo
its advantages.
(OR)
2(a) | Design a 4-bit Adder/Subtractor circuit which performs both
s ! . 6M | CO1 | L4
addition and subtraction operations.
(b) | Design a digital circuit that performs four logic operations
Exclusive NOR, Exclusive OR, NOR, NAND. Use two selection 6M | col | L4
variables and show the logic diagram of one typical stage.
3(a) | List out the Data manipulation instructions with mnemonics. 6M | CO2 | L1
(b) | What is the purpose of Program Control Instructions? List the 6M | co2 | L1
typical Program Control Instructions with mnemonics.
(OR)
4. Demopstrate Blngry Addition and subtraction with signed 12M | coz | Lo
magnitude data with a flowchart.
S(a) | Discuss _about_ address sequencing capabilities in control 6M | co3 | Lo
memory in detail.
(b) | Distinguish between ﬂmdmred control unit and Micro- 6M | co3 | 1o
programmed control unit.
(OR)
6(a) | What are the methods for designing a control unit? Give the
. " " 6M | CO3 | L2
general configuration of a micro-programmed control unit.
(b) | Give a format of microinstruction. How could an instruction
. . y . 6M | CO3 | L4
code be mapped into micro-instruction address?
7(a) | Discuss about memory hierarchy in computer system. eM | CO4 | L2
(b) | Describe about associative memory with match logic in detail? 6M | CO4 | L2
(OR)
8. Demonstrate the different mapping techniques used in cache
y ” : 12M | CO4 | L2
memory and give their advantages and disadvantages.
9(a) | With neat diagram, explain the strobe control data transfer 6M | cos | L1
method and state its disadvantages.
(b) | With neat diagram, explain the handshaking data transfer
; 6M | COS | L2
method and state its advantages.
(OR)
10(a) | Illustrate the concept of DMA controller in a computer. 6M | CO5 | L2
(b) Br}eﬂy t?xplaln about the techniques to handle a hardware 6M | cos | Lo
priority interrupt.
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Time
Answer one question from each unit.
All questions carry equal marks
Q.No Questions Marks COo BL
1 (a) Explain the need of algorithm. Explain its notation with M | co1 | L3
example.
(b) | Write a program to implement Single Linked List ADT. 6M | CO1 | L2
(OR)
2 (a) Explain briefly about different types of lists. 6M | CO1 | L3
(b) | Write a program to implement Polynomial ADT. 6M | CO1 | L2
3(a) Mention explain the applications of Queues. 6M | CO2 | L2
(b) | Write an algorithm to evaluate postfix expression. 6M | CO2 | L2
(OR)
4(a) Write a program to implement queue using arrays. 6M | CO2 | L2
(b) | What are the applications of circular queue? Explain its M | coz | Lo
concept.
S(a) Write an algorithm for Linear search and obtain its time M | cos | 1o
complexity.
(b) Write a program for Insertion sort. Trace the program for the eM | cos | L3
following key sequence. 23 2 26 87 34 98 15 68 28 58 90.
(OR)
6. erlte an algorithm for Merge sort. Trace the algorithm with oM | cos | L3
suitable example.

7(a) Explain about different types og Binary trees with example. 6M | CO4 | L3
(b) Write a routine to insert an element into BST. 6M | CO4 | L2
(OR)

8(a) Explain how to construct an AVL tree with an example. Also
: : : : ; ; 6M Cco4 | L2
explain various rotations used in AVL tree implementation.
(b) | Construct the BST for the following key sequence
34 12 67 58 22 27 20 45 50. = |ess | Le
9(a) | Define graph. Explain its concept. 6M | CO5 | L3
(b) | Explain the concept of Hashing. Discuss in detail about
: : ; 6M CO5 | L2
various hashing techniques.
(OR)
10(a) | What is BFS? Explain it with example. 6M | CO5 | L2
(b) | Write short notes on Rehashing and Spanning Tree. 6M | CO5 | L3
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17C104-PYTHON PROGRAMMING

(CSE)
Time : 3 hours

Max. Marks : 60

Answer one question from each unit
All questions carry equal marks

QNo Questions Marks co BL
1(a) ;rgilarllf;nent python script to calculate the distance between two 6M col | L3
(b) D1S‘F1ngu1§h variable and constant. List various keywords 6M co1 | L2
available in python.
(OR)
2la) Evaluate the following arithmetic expressions using the rules of
operator precedence in python.
(i) 5*4+7/2 (i) 6//7*2-5 (i) 20/ /4//2 ol | ol | 13
(iv) 5-6+2**3e) 24/ /6*2  (v) 4*(2**3)-5/2
(b) Implement python script to swap two integers using multiple 6M col | L3
assignment.
3(a) Discuss the usage of break, continue and pass statements with 6M co2 | Lo
examples.
(b) Implement python script to print prime numbers between 100 6M coo | L3
and 200.
(OR)
4(a) Implement python script to create a list of both positive and
- . : 3 6M CO2 | L3
negative integers. Create a new list with only positive numbers.
(b) Surr_lman;e various mathematical functions and constants 6M co2 | 12
available in python.
S(a) How do we create and access a string in python and develop a
. . 6M CO3 | L2
python program to compare the given two strings?
b) Lrglflement Python Script to check given string is palindrome or 6M co3 | L3
(OR)
b(a) Write a function that generate Fibonacci sequence using 6M co3 | 13
recursion.
(b) Develop a program which makes use of function to display all
such numbers which are divisible by 7 but are not a multiple of | 6M COo3 | L3
5, between 1000 and 2000.
7(a) Define Tuple. Give syntax for creating a tuple and accessing
: ; p 6M CO4 | L1
elements in tuple with suitable examples.
(b) Develop a python script that creates two sets — Squares and 6M coa | L3
Cubes in range 1-10.
(OR)
8(a) Explain how to open file with WITH keyword. 6M Co4 | L2
(b) Define a function that reads the contents of given file as 6M co4 | L3
argument.
9(a) Describe the procedure of Bubble sort with example. 6M coOs5 | L2
(b) Creatcj a fun‘ctlon that takes list as argument and perform 6M cos | L3
Selection sorting.
(OR)
10(a) | Demonstrate how to handle multiple exceptions in program. 6M CO5 | L3
(b) | Explain how to connect database in Python program. 6M CO5 | L2
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A

Max. Marks : 60

Answer one question from each unit.
All questions carry equal marks

Q.No Questions Marks co BL
lI(a) | Show that the Compound proposition PV(PA-Q)V(A(=PV-Q) 6M | co1l | Lo
is a tautology by using the truth table.
(b) | Obtain the disjunctive normal form of the following 6M | co1l | L1
(PA(P—Q) ii. =(PV Q) & (PAQS).
(OR)
2(a) | Identify the PCNF and PDNF of the compound proposition
(+P—Q) A (Q=P). 6M | CO1 | L3
(b) | Show that compound propositions are logically equivalent 6M | col | L2
(PoQ) A[-Q A (RV =Q)] &-(Q V P).
3(a) | Given set A={1,2,3,4} &
R={(1,1),(1,2),(2,2),(2,4),(1,3),(3,3),(3,4),(1,4),(4,4)}. Show that 6M | coo | 13
R is a partial order on A and also Construct the Hasse
diagram for R.
(b) | Solve the following (i) Al (ii) AN B! (iii) (A UB)! (iv) AAB.
The given sets are U={1,2,3,4,5,6,7,8,9}, A={1,2,4,6,8} and | 6M Co2 | L3
B={1,2,4,5,9}.
(OR)
4(a) | Construct the Hasse diagram that representing the Partial 6M | co2 | L3
Ordering on {(a, b)| a divides b} on {1, 2, 3, 4, 6, 8, 12}.
(b) | The Set A={1, 2, 3, 4}, let R and S be the relations on A
defined by R= {(1,2) (1,3) (2,4),(4,4)} and
S= {(1,1),(1,2),(1.,3),(2,3),(2,4); Rl I
Find: i) ROS ii)) SOR iii) R-S iv)S-R
S(a) | Using Prim’s algorithm find a minimal spanning tree for the
weighted graph given below:
h 5 b 4 c
E : ®
2 13
| 6M | CO3 | L2

1of2
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(b) Show that the following graphs are Isomorphic.
v, PV Vi V;
6M | CO3 | L2
v& vs V‘ Vs
(OR)
6(a) | Identify the minimal spanning tree for the connected graph
using Kruskal’s algorithm.
: 6M | CO3 | L3
9 E)
11
| (
(b) Determine whether the graph is Eulerian graph or not?
6M | CO3 | L5
7(a) For Z7 - {0}
(i) Construct composition table with respect to x7 6M | coa | L3
(ii) Prove that G is an abelian group with respect to xe
(iii) Identify the inverse of all the elements set.
(b) Determine the coefficient ofx3y® in the expansion of (2x-5y)°. | 6M | CO4 | LS
(OR)
8(a) | Determine the number of distinguishable permutations of
the letters in the words: (i)STRUCTURES 6M | CO4 Lt:
(ii) ENGINEERING
(b) List the number of integers 1and250 which are divisible by 6M | co4 | L4
2 or 3ot 3.
9(a) | Construct the generating function for the following
sequences: 6M | COS | L6
(] 1,0, 1,201 o0 (i1) 1,0,3,-2,....
(b) Sc_)lve the Recurrence Relation 2an-3-an-2+2an-1-an=0, n=20, 6M | cos | L6
with ap=0,a:=1, ax=2.
(OR)
10(a) | Solve the recurrence relation using by the method of
characteristic roots
an-7an-1+16an-2- 12an-3=0 Where n =2 3 with a0 = 1, G Coa | 16
al=4,a2=8
(b) A sequence is defined by the recurrence relation 6M | cos | L6

an+1= —3an + 7 with ap=2. Choose the value of as?

khkhkhhhkhkhhkhhhkhhht
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Answer one question from each unit
All questions carry equal marks

Q.No Questions Marks Cco BL
1(a) Environmental education is need of the hour”. Justify this 6M | col | L3
statement.
‘ 3
(b) How water quahty affects the human health? Name any eM | col | Lo
four water borne diseases.
(OR)
2(a) What are the major causes of displacement of people?
; : : . 6M | COl | L2
Discuss in the light of some case studies.
(b) Analyse the impacts of global population growth. 6M | CO1 | L2
3(a) Can you suggest some measures needed to be taken for 6M | con | L1
conserving forest wealth.
(b) List out the advantages and disadvantages of wind energy. 6M | CO2 | 1.2
(OR)
4(a) Des'c'rlbe the adva.m‘tages and disadvantages of chemical 6M | co2 | L2
fertilizers and pesticides.
(b) Identify the environmental impacts of mining. 6M | CO2 | L2
5(a) Deﬁn; an ecosystem. And classify the structure and 6M | cos | L1
functions of an ecosystem.
(b) E:?(plam the different types of food chains and food webs 6M | CO3 | L2
with examples.
(OR)
6(a) Expla}m ‘the F:rlterla to SF:ICCt a biodiversity hotspot. Name 6M | cos | 12
the biodiversity hotspots in India.
(b) T'.?&_’ha.t are the in-situ  methods for conservation of 6M | cos | L1
biodiversity with examples?
7(a) What are the sources and effects of water pollution?
Explain the treatment methods. oM | co4 1 L1
: S
(b) W_hgt is an earthquake? Write the measures to be taken to 6M | coa | L1
mitigate an earthquake.
(OR)
8(a) gDaeSﬁ;e greenhouse effect. List out any five greenhouse 6M | co4 | L1
(b) Suggest th'e mitigation measures to be taken for the floods 6M | coa | Lo
and landslides.
9(a) Define consumerism. Summarize the ill effects of 6M | CO5 | Lo
consumerism on environment.
(b) List out the major objectives of Green Building. 6M | CO5 | L1
(OR)
10(a) | Define EIA. List the major objectives of EIA. 6M | CO5 | L1
(b) | When was Air (Prevention and Control of Pollution) Act, 6M | cos | L1
framed in India? Outline the important features of this Act.
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Answer one question from each unit.
All questions carry equal marks

Q.No

Questions

Marks

co

BL

1(a)

IfP(4) = %,P(B) = %andP(A URB) = % then calculate
OP(4/g) )P (5’/&) (iif)P (A/B‘)'

6M

Ccol

L3

State and prove Baye’s theorem of probability.

6M

COl1

L2

(OR)

2(a)

A random sample of 200 adults are a classified by gender and
their level of education attained
Education Male | Female
Elementary | 38 |45
Secondary |28 |50
College 22 17

If a person is picked at random from this group, Determine the
probability that, (i The person is a male, given that the person
has a secondary education. (ii) The person does not have a college
degree, given that the person is a female.

6M

Ol

L5

(b)

The probability distribution of the number of imperfections X per
10 meters of synthetic fabrics given by

X 0 1 2 3 4
p(x) | 0.41 1 0.37]0.16 | 0.05 | 0.01
Determine (i) E(X), Average number of imperfections per 10

meters of this fabric and (ii) 4/ V(X), Standard deviation of X.

6M

COl1

L3

3(a)

It is known that 60% of mice inoculated with a serum are
protected from a certain disease. If 5 mice are inoculated, assess
the probability that (i) none contracts the disease; (ii) fewer than 2
contract the disease; (iii) more than 3 contract the disease.

6M

co2

L3

(b)

If 5% of the electric bulbs manufactured by a company are
defective. Use Poisson distribution to estimate the probability that
in a sample of 100 bulbs (i) none is defective (ii) 2 bulbs will be
defective.

6M

co2

L3

(OR)

4(a)

The mean and standard deviation of the marks obtained by 1000
students in an examination are respectively 34.5 and 16.5.
Assuming the normality of the distribution, evaluate the number
of students expected to obtain the marks (i) Between 30 and 60.
(i1) Less than 50 (iii) Greater than 50.

6M

Co2

L5

(b)

Derive the mean and variance of Exponential distribution.

6M

co2

L2

A population consists of five numbers {2, 3, 6, 8, 11}. Consider all
possible samples of size 2 which can be drawn without
replacement from this population. Calculate (i) Population mean
(ii) Population Standard deviation (iii) mean of the sampling
distribution of means and (iv) Standard error of sample mean.

12M

CO3

L3

(OR)

1o0f2
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b(a)

Measurements of the weights of a random sample of 200 ball
bearings made by a certain machine during one week showed a
mean of 0.824 cm and a standard deviation of 0.042 cm.
Estimate 95% and 98% confidence limits for the mean weight of
all the ball bearings.

6M

Cao3

L3

A random sample of 12 graduates of a certain secretarial school
typed an average of 79.3 words per minute with a standard
deviation of 7.8 words per minute. Assuming normality of the
data, develop a 95% confidence interval for the average number of
words typed by all graduates of this school.

6M

Co3

L3

7(a)

At a certain college, it is estimated that 25% of the students ride
bicycles to class. Does this seem to be a valid estimate if, in a
random sample of 90 college students, 28 are found to ride
bicycles to class? Use a 0.05 level of significance.

6M

CO4

L4

()

A college conducts both day and night classes intended to be
identical. A sample of 100 day students yields examination results
as X; = 72.4ando; = 14.8. A sample of 200 night students yields
examination results as X;=73.9 and o, = 17.9. Are the two means
statistically equal at 5% level?

6M

CcO4

L4

(OR)

The sales data in number of an item in 6 shops before and after a
special promotional campaign are given:

Shops:|A |B |C |D |E |F
Before campaign |53 |28 |31 |48 | 50 |42
After campaign 58 |29|30|52|56]|45
Can the campaign be judged to be a success at 5% level of
significance?

6M

CO4

L4

In an experiment to study the dependence of hypertension on
smoking habits, the following data were taken on 180 individuals:
Moderate Heavy
Smokers Smokers
Hypertension 21 36 30
No Hypertension 48 26 19
Test the hypothesis that the presence or absence of hypertension
is independent of smoking habits. Use 0.05 level of significance.

Non-Smokers

6M

CO4

L4

Calculate Karl Pearson’s coefficient of correlation from the
following data:

X | 10112118 |24 [ 23 | 27
Y |13[18(12]|25(30( 10

6M

CO5

L3

Determine the rank correlation coefficient for the following data of
ranks of 10 students in two subjects.
Statistics 112|814 |5 |6|7)|8 9|10
Mathematics (24|15 |3 |9|7|10 |6 |8

6M

CO5

L3

(OR)

10(a)

The regression equations of two variables X and Y are as follows.
3X +2Y-26=0 and 6X+Y-31=0. Estimate (ij)Mean values of X
andY(ii) Two regression coefficients (iii)) Coefficient of correlation
between X and Y.

6M

CO5

L5

From the following data develop the two regression lines.
X ¥

Average 7.6 | 14.8
Standard deviation | 3.6 | 2.5
Correlation coefficient between X and Y is 0.99.Estimate (i) The
value of Y at X = 12. 1ii)The value of X at Y = 10.

6M

COS5

LS

kkkkhkhhkkkkdhhhikhkx
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Answer one question from each unit.
All questions carry equal marks

kkkrdkkkdk

UNIT-I
1(a) Summarize the operation of basic current circuit. [6M]
(b) What are the advantages of IC technology? [6M]
(OR)
2(a) Define integrated circuit. What is difference between linear IC and digital
IC? [6M]
(b)  List the DC parameters of differential amplifier with proper derivations. [6M]
UNIT-II
3(a) Draw and summarize about the instrumentation amplifier and obtain
Output voltage expression, write its applications. [6M]

(b) Explain importance of slew rate of An op - amp. An op-amp has a slew
rate of 1V /us. What is the maximum frequency of an output sinusoidal of
peak value 20 V at which the distortion sets in due to the slew rate

limitation? [6M]
(OR)
4(a) Discuss about V-I and I-V converter in detail. [6M]
(b) Mlustrate the half wave and full wave rectifiers by using Op-Amp. [6M]
UNIT-III
5(a) Create a circuit which gives square wave output for any input signal. [6M]
(b) Develop the transfer function of first order Butter worth high pass filter
and draw its frequency response. [6M]
(OR)
6(a) Design a wide band-reject filter with fi = 2KHz, f 4 =400Hz and a pass
band gain is 4. [6M]
(b) Build the transfer function of second order Butter worth low pass filter and
draw its frequency response. [6M]
UNIT-IV
7(a) Make use of 555 Timer to model Monostable Multivibrator and calculate its
pulse width. [6M]
(b) Design Astable Multivibrator to generate the output signal with frequency
of 1 KHz and duty cycle of 75%. [6M]
(OR)
8(a) Draw and discuss about block diagram of Voltage Controlled Oscillator
and derive expression for free running frequency. [6M]
(b) Build a low voltage regulator using IC 723. [6M]
UNIT-V

9(a) Measure the output voltage produced by a DAC whose output range is O-
10V and whose input binary number is (i) 10 (i) 0110 (iii) 10111100

(iv)1000 [6M]

(b) Explain the working of counter type ADC with relevant diagrams. [6M]
(OR)

10(a) Evaluate the specifications of DAC and ADC and explain. [6M]

(b) Compare and contrast Flash, dual slope, Successive Approximation type
ADCs. [6M]
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Answer one question frofif each unit
All questions carry equal marks

Q.No Questions Marks | CO BL
1(a) A 10V step is switched on to a 50kQ resistor in series with a 500pf capacitor.
Apply the concept of rise time Calculate the rise time of the capacitor voltage, and 6M CO4 | L3
the time required for the capacitor to be completely charged.
(b) Prove that RC low pass circuit will behave as an integrator. Apply the condition to
; : 6M co4 | L2
be satisfied and plot the waveforms for step and square wave input.
(OR)
2(a) The square wave is applied to an RC differentiator and Obtain the output 6M cos | 1o
waveforms for the various time periods (i) T=RC (ii) T=0.2 RC (iii) T=10RC.
(b) Derive the expression for the output of high pass RC circuit excited by a step
input, and plot the output waveforms for various time constants. Justify with 6M CO4 | L2
{ - comment.
3(a) Model the necessary slicing circuit and output wave form for the expected square 5M coz | L3
wave between -2V to -5V when a sinusoidal input is given of voltage 10V.
(b) Choose the negative peak clipping below -5V and make use of the concept of
shunt clipper circuits and draw the required circuit diagram. Also draw the 6M Cco2 | L3
transfer characteristics.
(OR)
4(a) Design a diode clamper to restore a dc level of +10 V to an input signal of peak to
peak value 15 V. Assume the drop across the diode is 0.7 V and the signal 6M Co2 | L3
frequency is 2 kHz.
(b) A 100V peak square wave with an average value of OV and a period of 20ms is to
be negatively clamped at 25V. Plan the input and output waveforms and 6M o2 | L3
necessary circuit diagram.
5(a) For a common emitter circuit, Ve = 10V, Re =1.5K Q and Iy=0.1mA. Determine
. : . 6M Cco3 | L2
the value of hpg(min) for getting saturation.
(b) Generalize the terms pertaining to transistor switching characteristics. (i) Rise
time (i) Delay time (iii) Turn-ON time (iv) Storage time (v) Fall time (vi) Turn-OFF 6M O3 | L2
time
{ (OR)
6(a) With the help of neat circuit diagram, explain the working principle of bistable 6M cos | 12
multivibrator with necessary wave forms at both bases and collectors.
(b) Design a fixed bias Bistable multivibrator to meet the fallowing specifications. 6M cos | L3
V=15V, Vgp=35V, I(sat)=10mA, VcEsay=0.4V, ViEisay=0.8V, hpg(min)=50.
7(a) Design a Astable multivibrator that generates 5 kHz square wave and also derive
: : ; 6M col | L3
the necessary period of oscillation.
(b) Apply the concept of Monostable Multivibrator and obtain a voltage to frequency
; ; 6M CcOol | L3
converter with relevant expression.
(OR)
8(a) Identify the values of UTP and LTP of emitter coupled bistable multivibrator with 6M col | L3
hpe=50,Vcc=12V, R=1KQ, Ri1=2 KQ, Ry =10KQ, Rc1=5KQ, Rc:=1KQ and R.=4KQ.
(b) Construct the circuit of fixed bias binary which shows the symmetrical triggering
g 2 e : : ; : 6M cO1l | L3
at collectors and examine the working principle of the triggering circuit.
9(a) Classify the different types of errors that occur through the time base generators. 6M CO4 | L2
(b) Outline how the pedestal is added in sampling gate output. Adopt the 6M cos | 13
cancellation of pedestal in a sampling gate with suitable circuit diagram.
(OR)
10(a) | With neat circuit and waveforms inference how UJT can be used as Relaxation 6M cos | 1o
oscillator and derive the frequency of oscillation.
(b) | Draw the four diode sampling gate and illustrate its operation 6M CO4 | L2

L
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Answer one question from each unit.
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Q.No Questions Marks CO BL

1(a) Contrast the properties of Moment Generating Function. 6M | COl1l | L2

(b) A random variable X has a probability density

£ca::asE —-4<x<4
=1 L 8 ) - 6M | CO3 | L3

0, elsewhere

Find (i) Mean value (ii) Second moment (iii) Variance.

(OR)
2(a) Describe the properties of probability density Function. 6M | CO1 | L2
(b) A random variable has a probability density
5 4
fr(x)= Z(l_x b o<xsl 6M | CO3 | L3
0, elsewhere

Calculate (i) E[X] (ii) E[4X+2] (iii) E[X?].

3(a) Discuss about the two dimensional Gaussian random
y * : — : 6M | CO1 | L2

variables density function and summarize its properties

(b) Differentiate whether two given random variables are

statistically independent or not if their joint probability
density function is given as

5 6M | CO2 | L2
fxy(an):'l‘gxzy 0 x<2& 0« y<?2
=0 , otherwise
(OR)
4(a) Discuss gbout Joint 'Central Moments with necessary 6M col | Lo
mathematical Expressions.
(b) Given
i (W):M =l 2wl =3=p=<3
Y 40~ ’ 6M | CO3 | L3
=0, elsewhere

Determine variances of X & Y

5(a) Interpret about ergodic random processes. 6M | CO1 | L2

(b) Two random process X(t) & Y(t) are defined as

X(t) = A Cos(mot) + B Sin(wot) and

Y(t) = B Cos(mot) — A Sin(wot), where

A, B are uncorrelated, zero mean random variables with
same variances andwo is constant. Verify whether
X(t),Y(t) are Jointly wide sense stationary or not.

6M | CO2 | L2

(OR)

l1of2
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Interpret the concepts of covariance with relevance to
random processes.

oM

ol

L2

Verify the Sine wave process X(t) = B sin (ot), where B is
uniform random variable on (-1,1) is wide sense
stationary or not.

6M

co2

L2

Choose relevant expressions to verify the following
statements for any given random process X(t).

(i) Sxy(@)= Syx(-@)= S'yx(@)

(i1) Sxy(@)=0 when X(t) and Y(t) are orthogonal.

6M

CO2

L2

If X(t) is WSS process, Devel