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Note: Answer all the questions.
All questions carry equal marks,

. (a)
(b)

o)

(h)

(b)
3. (a)
(h)

(b)

(b)

G. (a)
(b)

Describe the favourable conditions for precipitation. What iz super saturation?
Classify volumetric analysis with examples. Explain the terms standardization,

primary standards and secondary standards.

What is the basic principle of spectrophotometry? State Beer Lambert’s Law and
explain the terms involved.
Classify chromatography on the basis of physical mode and mechanism.

OR
Draw a labelled diagram of a single beam spectrophotometer and mention the

function of various components.

Define the followings.

(1) Stationary and mobile phase. (i)  Retention Factor

(i1}  Resolution

How air pollutants are classified on the basis of origin, chemical compesition and
state of matter?

Niscuss the sources and harmful effects of carbon menoxide in the atmosphere.

Explain the terms phase, component and depree of freedom.
Draw a phase diagram of water system and cxplain its important features,

What is natural rubber? Describe the vileanizalion of natural rubber and mention
its advantages.

Deseribe the preparation, properties and uses of any two of the followings:
(i) polyethylene (ii}  polistyrene (1i)  Teflon

Deline ceramics and classify them with suitable examples.
Explain the properties and composition of some important types of glasses.

Duralion ; Three Hours
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Answer all the questions.

Al questions carry equal marks.

(a) Give the different sieps of gravimetric analysis, With the help of examplcs, [05]
describe the different types of precipitates formed in gravimetric analysis.

(b) List the different types of titrations and give one example of each type. What is [05]
the difference between idimetric and iodometric titrations?

OR

(@) What are the applications of chromatography? Write the chemical reactions [03]
involved in the softening of water by ion exchange method.

(b) Draw a labelled diagram for the titration of 50ml of 0.01 M FICI with 0.01M 103]
NaOH.

(c) Calculate the moler absorptinvity of 0.05M solution of coloured substance found 4]
to transmit 80% of light when tested by specirophotometer using a tube of 1.0 cm

path length.

(a) List the different steps involved in the water treatment process for municipal [03]
supply. Explain the coagulation step.

(b) Describe the scale and sludge formation in boilers and methods of their [03]
prevention.

(c) A sample of water was found to contain 300 mg/l Ca(HCOsp, 40.0 me/L Mg [04]
(HCOz)s, 10.0 mg/l. Mg SOy, 25.0 mg/L. CaSQ, and 15.0 mg/L CaCl,. Calculate
the t::mpormjr, permanent and total hardness of the water sample. Atomic weights
of Mg=24,Ca=40,C1=355,8=32,0=16,H=1and C=12.

IR
(@) What is break point chlorination. Give its sigiitficance. [04]
(b) Explain any one method of removal of hardness for boiler feed waler. 03]
(c) Write the chemical reactions for the followin g: [03]

(1) Hardncess causing impurities and Soap
(i)  Hardness causing impurities and ED'I'A

Contd.._..2
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Define the higher and lower calorific values of a chemical fuel. [03]
What are the advantages and disadvantages of volstile matier present in a coal [03]
sample.
Draw labelled diagram of Bergius process for production of synthetic petrol. [04]

OR
Calculate the minimum amount of oxygen and air required in kg for the complete [04]
combustion of 1 kg of a coal sample containing 95% carbon and remaining
incombustible matter. Calculate the w/w o/o composition of dry flue gases.

Describe the mechanism of hydrodynamic lubmication. [03]
List the different types of liquid lubricants. Expizin the significance off [04]
compounded lubricating oils.

Give the conditions of use of greases. [03]

Differentiate between [2.5x4]
Galvanic cell and concentration cell.

Chemical corrosion and clectrochemical corrosion.

Galvanic series and electrochemical series.

Cathodic coating and anodic coating to protect iron from corrosion.

What is a polymer? Give the classification of polymers. [03]
Explain the importznt steps of polymerization of vinylchloride by free radial [03]
mechamism.

Give the preparation, properties and uses of PTFE or BUNA rubbers. [04]
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MNote: Answer all the questions.

1. (&)

(b)

2. (@
(®)
(©)

(c’)

3 (a)

For what value of A the system of equations:
2% — 3%+ bxs— 5y =3
Xa—4dw; ¥y =1
%) — Sxz+ By — %y =4
is consistent? Hence solve the system for that value of A.
Find the cigen values of eigen vectors of the matrix;
i
A
3 3 4
OR
Find the characteristic equation of the matrix:
I
A=10 T @
oot o2

and hence find the matrix represented by
AP SATHTAR - 3AT+ A% _5A%+09A% A +21

Find the pedal Euaﬁon of the parabola v° = 4a (x + a).
Find the radius of curvature at the point (r, 0) on the curve r" — 2" sin n0.
Find the all possible real asympiotes of the curve :
4 —3xy* —y* + 2% —xy -y — 1 =0,
OR

Trace the curve:

g

¥ =— ‘11 , by describing the salient features.
X_ e

If y=(sin " x [, showthat (I ) yaz (2% + Xy 0% y=0 and find (yoo.

Contd.... 2
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(&)

(b)

(b')

(a)

()

OR

2
gl

If }rzf:‘““_1", find the coelficient of x° in the expansion of y by Maclaurin’s

series.

i . ] y n

{1} Test for convergence the series whose general lerm is ——-,
n-+1

{i1) Test the convergence of the series:

i R Ltges b %"
1.;._._}{.;.:_;-.;'4- S i RO | L R L] Sy
2 3 10 a+1

ITS be the length of the arc of the catenary y = ¢ cos h (x/c) from the vertex (0, ¢)
to the point {x, y), show that
iy =y —c g s=ctany.
Find the volume of the solid generated by the revolution of the curve
},(Hz T xlj — & ghout its asvimpiote.

OR

Find the area of the curved surface of the cup formed by the revolution about its

axis of the smaller part of the parabela y* = dax cut off by the line x =3a. =

Solve any TWO of the following D.E:
(i) {1 I xy)ydx+(1—xyxdy=1»0

2

o d ¥ wo *

2

2

d’y dy
1 x —x— =y=2lopx.
() dx? dx g

The radical displacement u in a rolating disc at a distance T [Tom the axis is given

2
by :ljr;] +r%—u+ kr® =1}, whers k is constant. Solve the equation and
r

determine the constantz so thatu =) whenr=0and r=a,

3030
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- Note: Answer all the questions.
: Programmable calculators is not allowed.

1. {a

(b)

(e)

!i (a)

(c)

()

-

Find the rank of the mairix:

Pe 1
4 3
2 il
3

L T e
L R S i .|

Find the values of A for which the following system of equations is consistent

and has non-trivial solutions, Solve the system for each value of A.
o=T)x+ (3% + Dy +2hz=0

(h— 1%+ (LA —2)y + (A +3)z=0
2% 0 Gh+ Dy + 3 =1)2—0

Find Adj A by using Cayley-Hamilton theorem where

|
A=|D 1 =7}
e (e

Use Taylor’s theorem to express the polynomial 2x* + 7x* + x — 6 is powers of

(x—2).

I mf{%} = ]ch[i] . show that Xyy.2 + (2n + 1% Yoty + 207 yq = 0.
n

Show that eight points of intersection of the curve
x¢—5x23'1+4}r"+x2—}r2+x+}r* 1=10
and its asymptotes ie on a rectangular hyperbola.
OR

x1+1

¥y ]

Trace the curve y = describing its salient features.

—1+x

|
4
==
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(a)
(b)
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Find the intrinsic equation of the cycloid x = a(t-+ sin t), y =a( 1 —cos 1).
The area cut [T from the parabola y° = 4ax by the chord joining the vertex to an ]
end of the latus rectum is rotated about the chord. Find the volume of the solid so
formed.
OR
Show that the surface arca of the solid generated by revolving one complete arc [7+8
of the cycloid x = a(® — sin 0), y = a (1 — cos 8) about a line y = ca, is %ﬂaz .
Solve any three of the following :
. xdy — ydx e '
@ xdytydx+——5 =0 G
x4y T e 2l ~Y
"F‘ ____._,—-—-"""

2 ‘5’%
Gi) j?jﬂr ~ cosee C *’-&b’j

X

%
@) I 4 4y —g @ +sm2xtx)
dx* dx
{iv) 13£r+x - vy =log x sin (log )
dx* dx s

Solve the following system of differential equations.

d—xi dy—i}r =2cost— 7 sint

dr  dt

d—"i’iﬂx =4 cost—3 sint

db  dt

OR
A particle of mass m is projected vertically upward under gravity, the resistance
of the air being mk times the velocity. Show that the greatest height attained by

the particle is v—[ﬁ,— log {1 + &)}, wiere v is the terminal velocity of the particle
g

and Av is the initial velocity.

o

[o+6
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APPLIED PHYSICS-1 (AP-101)
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Answer all questions. Symbols have their usual meaning,

1.(a)

(a)

(b)
()

2.(a)
(b)
(€)

3.(a)
(b)

3(a)

(®)

(c)
4.(a)

(b)

(c)

What is Hall cffeet? Obtain an expression for majority carrier concentration in a
given sample in lerms of measurahle parameters. Mention few applications of Hall
effect.

OR
Define mobility of an electron. Obtain an expression for total current density in
case of a semiconductor hence write expression for electrical conductivity due to
electrons and holes both.
Discuss the formation of n and p tvpe semiconductors with the help of energy
band picture.
A Si sample is doped with 10'7 As atoms/cm Where is Er relative to E; at 300 K 9
(Given: ni=1.5x10" cm™ and ks=1.38x10" J/K) -

What is the inertial frame of reference? Starting with proper relationship between
xand X obtain Lorentz transformation equations.

Write down Maxwell’s equations. Give a qualitative treatment of the traveling
electromagnetic wave and show that E, /B, =¢

An astronaut whose height is exactly 1.8 meter is lying parallel to the axis of a
spacecrait moving at 0.90c relative to the earth. What is (he height as measured by
an observer in the same space crafi? By an observer on the earth?

With the help of suitable diagram discuss the production mechanism of x-rays and
explain the terms: Duane-Hunt limit, continnous and characteristic x-rays.
Electrons are accelerated in a T.V. tube through a potential difference of about
11 kV. What is the nature and the maximum frequency of the e.m. waves emitted
when theses electrons strike the screen of the tube (Assume ¢ = 3 x 10* m/s).

OR

Discuss in brief the Compton effect. What inference do you draw from this effect?
h

Obtain analytically the expression: ?.,Ll—m = (1-cosd). '

An x-ray photon having frequency 1.5x10" Hz undergoes Compton secaftering
with an electron and emerges with a frequency of 1.2x10" Hz. Find the kinetic
energy (in joules) imparted to the electron. (h=6.63x107 J.5)

What is uncertainty principle? Write various uncertainty relations that you know.

Discuss the physical significance of a wave function. Set up the time dependent

form of Schrodinger equation and hence obtain its steady state form.

The phase velocity of the ripples on liquid surface is f%? where 5§ and p are
respectively surface tension and density of the Hquid. Find the group velocity of

the ripples.
What is tunnel effect? Give an example of this effect.

Duration: Three Hours
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Answer all questions. Symbols have their usual meaning,
I(a) Write down Fermi Dirac distribution function and define Fermi energy Er . 8.0

Obtain an cxpression for equilibrium concentration of electrons in conduction
band in case of a semiconductor and show that product of np and pg is constant
for a piven semiconductor.
_ OR

(a) What are direct and indirect band gap semiconductors? Derive an expression for
clectrical conductivity in case of a semiconductor taking the contribution of
electron and holes hoth,

(b) Discuss superconductivity with the help of suitable diagram. Define the terms:
transition temperature (1) and critical magnetic field (B,).

(€) The actual encrgy pap at O K in lead is 2.73x10° eV, Find out T and minimum
frequency of radiation to break Cooper pair in lead at 0 K,

2(a) Describe in detail the construction and working of Ruby laser with help of

~ suitable diagrams. Mention one of the major drawbacks of Ruby laser, ..

(b)  On what principle optical fiber works? Draw a cross section of an optical fiber
and name its different components. What are the advantages of optical fiber
using in communication?

() A typical ruby laser emits radiation of 694.3 nm because of transition between
the energy levels of Cr’" ions. If a ruby is 5 cm long and 1 cm in diameter
contains 10" ions of C**. What is the maximum enrgy of a pulse radiation
emitted by the laser?

3(ai) Explain pair production and show that it cannot ocour in cmpty space.
(ail)  An x-ray photon of initial frequeney 3.0 x 10" Hz collides with an electron = and
is seattered through 90°, Finds its new frequency. :

(b) Differentiate between phase and group-velocities. An electron and a proton have
the same velocity. Compare the wavelengths and the phase and group velocities
of their de Broglie waves, '

(e) Write down time independent Schrédinger equation and solve it for the wave
function of a particle trapped in a box (infinite square potential well).

(d) Find the expectation value, <x> of the position of a particle trapped in a box L

wide. -

)
B .’) Compare the three statistical distribution functions. Show the variation of these
/ distribution functions as a function of energy (for a = -1).
Plot the electron-energy distribution in metils and hence discuss as to why the
clectrons in genera!, do not contribute fo spetific heat of metals?

8.0

4.0

3.0

6.5

5.0

3.5

4.0

4.0

5.0

20

4.0

2.0
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'- (c} What do you mean by nuclear cross section? Show that the number of surviving 4.0
particles N decreases exponentially with increasing sleb thickness x fora given

mat=rial.
(d) What is the general working principle of nuclear detectors? Give a detailed 5.0
account of Scintillation detector.

Some useful phvsicsl constsnts
h=6.63=10" 1, ks=138x10= J/K,
me=9.1%10"'kg, —=3=10"m/s
g=1.6x10" ¢
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AR 103, Architectural Drawing — |

Credits: 4
Maximum Marks: 40 Duration Three hours
Mote: -
1. Attempt all guestions.
2. Good drafted drawing will be credited.
3. Assume any missing data.
4. All dimensions arein .

01 Represent the followings:-

a) Anarchitectur: student with drawing sheet in elevation.
b} Palm tree in elzyation and plan.
c) Any two different kind of textures (in box size 80 mm X 120 mm)

E- VU Y]

Q2. Draw orthographic projection of a square prism of base 30 mm x 30 mm and height 60 10
mm, resting on ground eon one of its base edge in such a way that its central
longitudinal axis is inclined at <60" to ground & edge touching the pround is making
<45" to vertical plane.

OR

a2 Draw orthographic projection of a cube of side 50 mm resting on one of its corner on 10
ground in such a way that one of its solid diagonal is perpendicular to vertical plane.

Q3. Draw surface development of a sphere of diameter 30 mm. 10
04. Draw isometric view of the object shown in figure 1 10
70 ). 20 101G,39, 20 70 e
i '

o

PLAN AMD ALL ELEVATICNS
FIGURE-1
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B.ARCHITECTURE. AUTUMN (1 SEMESTER) EXAMINATION
PRINCIPLES AND PHILOSOPHY OF ARCHITECTURE

(AR - 112)
Credits: 03

Maximmmn Marks : 60 Duration : Three Hours

Note: Explain all the questions, each question carry equal marks.

Support your answers with suitable sketches.

1.

2.

3.

4.
(a)
(b)
(c)

5.

6.

i
What do you understand by the term Architecturc? Explain the role of [10]
Architecture in India.

What are the basic elements of design, explain their role with neat sketches? [10]

What are the allied subjects which have direct impact on Architecture? Explain [10]
the saying “Architecture is Mother of all Arts & Seciences” in this context.

Explain any two of the following : [5x2=10]
Symmetry

Axisg

Rhythm

Explain the philosophy of any one of the following Architects and how it is [10]

projected in their important works?
(a}  Mies Vander Rohe
(b) Le Corbusier

Explain the role of hierarchy as the indispensable principle of design? [10]
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B.ARCH./B.TECH.AUTUMN (1 SEMESTER) EXAMINATION
(ELECTRICAL/MECH./CIVIL/CHEMJ/ELECTRONICS/COMPUTER/
PETROCHEMICAL ENGINEEING)
ENVIRONMENTAL STUDIES
(CE-111)

Credits: 04

M=csmum Marks: 60
Smswer all questions
Assume missing data suitably

£ () Determine the effective height of a stack : piven the following data
a) Physical stack is 180 m tall and has 0.95m inside diameter
b) Wind velocity is 2.75m/s
¢} Air temperature is 20°C
d) Barometric pressure is 1000 milli bars
¢) Stack gas velocity s 11.2 m/s
f) Stack gas temperature is 160°C (6)
(1) Discuss any one of the following in relation to the control of particulates
a) Scitling Chamber
b) Bag house Filter
¢) Cyclone Separator (4)
OR
| A coal burning power plant burns 6.25 tonnes of coal per hour and discharges the combustion
products through a stack and has an effective height of 80 m. The coal has sulphur content of
4.7% and wind velocity at the top of the stackis 8.0 m's. Atmosphere stability conditions are
moderately to slightly stable. Defermine the maximum ground level concentration of SO, and

Duration: Three Hours

the distance from the stack at which it occirs. (10)
= (1) Write about the various components of nunicipal solid waste (4)
{31) Which properties a waste should have 10 be classified it as hazardous solid waste (2)
{i1) Describe in brief the biclogical or thermal process for the resource recovery through waste
PrOCEssing. (4}
3. () Draw the treatment scheme for ground water. Bri efly explain the purpose of cach unit,  (5)
OR
(i) Explain the filtration process in water treatment (5)
(iii) Design a sedimentation tank for water treatment for a population of 10,000 persons using =%
15aL of water per day. i (5)
£ (i) Explain the low cost wastewater treatment process. (5)
{5} The 5 day BOD at 20 °C of a wastewater sample is 300 mg/L.. Find 12 day BOD when the
temperature was 30 °C. Take k=0.23d" . Why Bureau of Indian standards recommends 3 day
BOD at 27°C. ' (5)
5. () How air pollutants are classified on the basis of origin, chemical composition and state of
- matter? (5)
. (i) Describe the biotic and abioitic components of an ecosystem with suitable examples. (5)
& (1) Explain the significance of various chemical and biological parameters used to characterize
water quality, . (5)
{8) What is the significance of biochemical oxygen demand (BOD)? Describe the suitable method
for the determination of BOD in wastewater sample. {5)
Ao =d 2
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B.ARCH/ B.TECH ([-SEMESTER) EXAMINATION
(ELECT./MECH./CIVIL./CHEM./ELECTRONICS/COMPUTER/
PETRO-CHEM.ENGINEERING)
BASIC ELECTRICAL ENGINEERING
(EE-101)

e all questions
suitable value for missing data, if any.
pbols and abbreviation have there usual meanings.

State Norton’s thcorem as applicable to a.c network. Discuss how the
Thevenin’s equivalent can be obtained from the Norton’s equivalent.

Calculate the current, power and power factor for each branch and also
calculate the total current, power, and power factor for overall circuit shown
in Figl, Ilhraw neat phasor diagram (or the circuit .

OR

Derive an expression that relates the line and phase veltaces of a star
connceted circuit with the help of phasor diagram.

Use Thevenin's theorem to calculate current in a 1000 ohm resistor
connecied between terminals A and B as shown in Fig.2

Explain the principle of working of a transformer. What is meant by step up
and step down transformers?

An inductor has a core built up of stampings as shown in Fig.3 the coil being
on the center limb. There is a 1mm air gap in the cenfer limb which has a
cross-sectional area nf 4 em’. All the other path in the core have a cross-
sectional area of 2 cm® The mean path length of the core is shown. If the
relative permeability of the iron is 800, find the current needed in the coil of
500 turns to produce a total flux in the air gap of 0.8 mWh.

OR

Define magnetic field intensity and reluctance. Explain how the hysterisis
loss and magnetic loss occur in a ferromagnetic materials .

CODE NO. 3026

mmum Marks: 60 Credils:03 Duoration: Three Hours
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(b)

3.(a)

(b}

3"(a)

(b)

4(a)

(b)

5(a)
(b}

& LRI e
CODE NO. 3026
A 25 kVA, 2200/200 V, 50Hz single phase transformer has primary and

secondary resistances of 0.80) and 0.009 €2 and leakage reactances of 3.2 Q
and{) .38} respectively. Calculate.

(i) the cquivalent impedance as referred to primary and secondary side.
(ii) the total copper loss using the individual resistances of the two windings
and by using equivalent resistances as referred to each side.

Using suitable derivation explain how rotating magnetic field is produced in
a three phase induction motor,

Derive an emf equation of an alternator. A 3-phase, 6 pole star conneeted

_ alternator revolves at 1000 rpm. The stator has 90 slots and 8 conductors

per slot. The flux per pole is 0.05 Wb (sinuscidally distributed). Calculate the
voltage gencrated by the machine if the winding factor (Kw) is 0.96 .

OR
Deseribe the construetional differences between a salient pole and cylindrical

rotor of an allernaior.

any one method to make the single-phase induction self starting. State two
applications of such motors.

Explain the working of a PMMC instrument. Why this is not suitable for AC
measurement?

Describe the constructional details of a single phase induction type energy

meter. Show that the number of revolutions in this energy meter is
proportional to energy consumed.

Draw the layout of a power system indicating various voltage levels.

(i) Name the main parts of nuclear reactor. With the help of suitable diagram
explain any one of them.

(ii)Write short note on pumped storage plant.

sres s

07

0s

07

05

Explain why the single-phase induction motor is not self starting? Explain = 07

03

07

07
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B.TECH/B.ARCH AUTUMN (I SEMESTER) EXAMINATION
CTRICAL/EL ECTRDNH:SHCDMPUTEH;'EHEMlCALfFHRD—CHEM[CﬂL & MECHANICAL ENGINEERI MG)
BASICS OF ELECTRICAL & ELECTRONICS ENGINEERING {EE-111)
Credits: 04

um Marks: 60 ' Duration: Three Hours

1 Answer all questions.

£. Symbuols and abbreviations have their usual meanings.

3. Any missing data may be suitably assumed.

8. Part A(Q.1&2) and Part B {Q.3&4) questions are to be attempted in separate copies.

PART A {30 Marks)

(b) A cast steel magnet has an air gap of length 2 mm and an iron path of 30 cm.
Find the number of ampere turns necessary to produce a flux density 1.2 Wh/m?.

law.

OR
F_ (2) Find the sinusoidal expression for the voltage V. for the system shown in figure 2 if
&in = 120 Sin{wt-30°) .

V, = 60 Cos wt
Vy = 30 Sin wt
Also draw the phasor diagram,
{b) A single phase transformer working at unity power factor has an efficiency of
90% at both half load and at the full load of 600W. Determine the efficiency at
85% full load and the maximum efficiency. (05}

{c) Differentiate between real and reactive power.

Derive the general expression for real and reactive power. Also give there values (05)

for purely resistive [oad, purely inductive load.

sk B

r (a) Using thevenin’s theorem deterinine the current through 40 resistor of figura 1 (05)

The refative permeability of cast steel s 900. Neglect leakage and fringing. (05)

(05)

(c) Define magnetomotive force, reluctance, permeability. State ampere’s circuital {05} -zihl
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“Three phase induction motor is a self starting motor”. lustify the statement.
How can we reverse the direction of rotation of a three phase induction motor?

With the help of a diagram explain the construction of induction type of energy
meter. Also shcw that the number of revolutions is proportional to energy
consumed.

Draw the water-steam flow diagram of a coal fired thermal power plant. Explain
the functions of economizer and superheaters.

RT-B{30 Marks
What is the significance of diode model? Draw the equivalent circuits and

characteristics of a PN junction diode for piecewise linear model, the constant
voltage drop model and ideal diode model.

(i} Why collector current I in a transistor is slightly less than the emitter current
le for a transistor in active region.

(i) Why Base current in a transistor is usually much smaller than Ig or I in active
regiony

A Silicon junction diode with 77 =1 hasv=0.7V ati = 1mA. Find the voltage drop
at i=0.1mA and i = 10mA.

What is the significance of DC load line in a transistor? And what are the
parameters to determine the Q-point.

What is the major difference between Enhancement and Depletion MOSFET?
Explain with the help of diagram?

For the circuit shown in figure 3, draw the DC load line and detarmine the Q-
point. If zero signal base current is 40uA and p = 50.

OR
What is inversion layer? How it Is created in N-Channel Enhancement MOSFET?
Draw the circuit of unity gain amplifier, and find out its voltage gain in DB.

Draw the symbol of open loop operational amplifier and explain the terms virtual
short and virtual ground in an operational amplifier?

(05)

(05)

(05)

(05]

(05)

(05)

{05)

(05)

105)

(05)

(05)

(05)
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ENGLISH
(EN-101)
Credits: 04
Meximum Marks: 60 Duration: Three Hours.
Answer all questions,
i.(a) Read the passage and answer the questions that follow: Sx2=10

It is a remarkable fact that one’s intuition is often not very good at estimating
answers to probability problems. For e.g. how many persons must there be in a room in
order that the odds be favourable - that is, better than cven — that there are at least two
persons in the room with the same birthday? Remembering that there are 365 separate
birthdays possible, some persons estimate that there would have to be 50 or even 100,
persons in the room to make the odds better than even, The answer, in fact, is that the
odds are better than even when there are 23 persons in the room; with 40 persons, the
odds are better than eight to one that at least two will have the same birthday.

I.et us consider one more e.g.: Everyone is interested in polls, which involve
estimating the opinions of a large group by determining the opinions of a sample. In
statistics the whole group in question is called ‘universe’ or ‘population’. Now SUPPOsc
you wani Lo consult a large enough sample to reflect the whole population with at least
98% precision / accuracy in 99 out of a hundred instances; how large does this very
reliable sample have to be? If the population numbers 200 persons, then the sample
must include 105 persons, or more than half the whole population, But suppose the
population consists of 10,000 or 1,00,000 persons? In the case of 10,000 petsons, a
sample would have to consist of 213 persons, the sample increases by only 108 when
the population increases by 9,800, And if you add 90,000 more to the population, you
have to add only 04 to the sample. The less credible this seems to you, the more
strongly I make the point that it is better to depend on the theory of probability rather
than on intuition.

(1) Identify the faculty discredited while seeking statistical solutions in the passage?
(ii)  What do you understand by ‘odds be favuurable in the passage?
(iii) Make the following words negative —

(a) precision (b) accuracy
(iv). What terms are employed in statistics to denote ‘sample’?

(v)  Which theoretical premise is found more reliable by the author?

Deseribe the year 802701 AD? 05

T OR

Discuss the Elois.



(b)

5.(a)

(b)

3016
s
LClaborate the concept of * Animalism’. 05
OR
Describe the challenges and setbacks the animals faced in building “the Windwill®.

Write the process of opening a 8avings Bank Account 10
OR

Wrile a report on your experience of the 1¥ Semester that you are completing at

Zakir Hussain College of Engineering and Technology, A M.1.

Read the following passage: 10

Quasi- stars are a new phenomenon in the universe, and everybody 15 wondering
what they are. Their light seems too bright to come from anv known physical process.
They broadcast powerful radio waves which may vary in strength. Some of them lie
near the limits of observable space and time, and promise to provide a crucial test of
rival theories of the universe.

(Quasi- stars were discovered in 1963 as a resuli of an effort to overcome thei
shortcomings of radio telescopes. Compared to optical telescopes, these arc blunt '
instruments. Theycan spot a radio star but can give only the most general clues as to its
distance or nature. Progress depends on identifying radio stars with some kind of object
emitting visible light — but radio astronomers can give their optical colleagues only
rather imprecise directions as to where to look.

It occurred to Cyril Hazard radio asironomer working at Jodrell Bank in
England, that the moon could help. By waiting for it to eclipse radio star, and timing
the eclipse very precisely, a much more accurate position could be calculated. When
astronomers look at the sky, they expect to see either a star or a galaxy

Make notes and write a summary of the passage given above.

Using appropriate words from the given list, fill in the blanks in the following: 1o
The scientist or technologist uses many ¢ when he tries m@f_ a problem.
For instance, an engineer who wants to g liquid from one @} to another has

the {:hmce of several %tﬂ"erent@ :

[ ra_ige, pracedu:ea, 1 5531 methods, lve]

Wl'%é: an essay on any one of the following topics in about 400 words: 10
(1) Scientific progress and ethics

(ii) My favouriie book
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Assumc any suitable data if missing.
Use of Sieam Tables is allowed.

Define: Property, Inicnsive properly & Staic. 03

A platinuin wire is used as resistance thermometer. The wire tesistance was 04
found to be 10 ohm and 16 ohm at ice point and steam point respectively, and
30 ahm at sulfur boiling point of 444.6 °C. Find the resistance of the wire at 500
C. if the resistance varies with temperature by the relation:
R = Ro (1+aT+HTY

b

<. In the figure, the piston diameters are Dy = 10 ¢m and
D: =4 cem. If Py — 1000 kPa and P; = 500 kPa. what is
the pressure in charnber 2, in kPa?

02Z-a.  In a steady flow open system a fluid substance flows at the ratc of 4 kg/s. It 06

enlers the system at a pressure of 600 kN/m?, a velocity of 220 m/s, internal
energy 2200 klkg and specific volume 0.42m/ke. It leaves the. system at a
pressure of 150 kN/m?, a velocity of 145 m/s, internal energy | 650 ki/kg and
specific volume 1.5 mﬁik_g. During its passage through the system, the substance
hias a loss by heat transfer of 40 kl/kg to the surroundings. Determine the power
of the system, stating it is from or to the system. Neglect any change of
oravitational potential energy.

b. A systemn consisting of mixture of air and gasoline vapour at an initial 06
temperature of 15 °C is contained in a rigid vessel. The mixture undergoes the
following processes in sequence:

(il The mixture temperature is raised to 200 °C by a heat transfer of +3 kJ.
{i)  The mixture is ignited and bums completely; this process ig adiabatic
and the temperature rises to 1500 “C.
(iiifj The temperature of the products of combustion is reduced to 120 °C by a

heat transfer of -32 kJ.
Rvaluate the energy of the system after each process given that the initial
energy of the systern is 10 kJ.

OR :
lbb#z
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Prove that crergy is a property. ? 04

“An indicator spring is tound to require an axial force of 6O N to shorien by 1.0 08

mn. The spring is used in an indicator having a piston area of 4 cm-anda

pencil mechanism which magniftes the motion of the indicator piston six-fold.

j.) Caleulate the spring number in Nim™.
mj A single-cylinder, single-acting, 4-stroke gas engine of 150 mm bore

develops an indicator power of 4.5 kW when running at 216 rev/min.
Caleulate the aren of the indicator diagram that would be obtained using
the above indicator, given that the length of the diagram is 0.1 times the
length of the stroke of the engine.

Q3.

(i) A rigid vessel of volume 0.58 m” contains | kg of stcam at a pressure of 12
300 % 10° N/m”, Evaluate the specific volume, the temperature, the dryness

fraction, the internal energy and the enthalpy of the steam.

(i)  Heat transfer to the steam causes ifs lemperature o ris¢ to 160 °C. Show

the path of this process on a sketch of the p-v diagram and evaluate the pressure,

the increase in enthalpy, the increase in internal energy of the sieam and the heat
transfer. Evaluate also the pressure at which the steam becomes dry-saturat¢d.

OR

Q.‘!-‘—a:

A pure substance is contained in & cylinder closed by a piston. A paddle wheel, 05
rotated by means of a shaft protruding through the cylinder wall, causes the =
substance to undergo a fully-resisted constant preSSure Process as the piston

moves ourwards, There is no heat transfer during the process. Show fhat the

stirring work done on the substance is equal to the increase 1 the enthalpy of

the substance.

A sample of wet steam from a steam main flows steadily through a partially 07
open valve into a pipe-line in which is fitted an electric coil; the valve and the
pipe-line arc well insulated. The steam mass flow rate is 0.007 kg/s while the
coil takes 3.78 amperes at 230 Volts. The main pressure is 400 x 107 N/m”and
the pressure and temperature of the steam downsiream of the coil are 200 x 10°
N/m> and 155 °C respectively. Stcam velocities may be assumed to be
nceligible.
(i)  Evaluate the dryness of the steam inthe main.
(i) State, with reasons, whether an insulated throttling calorimeter could

have been used for this test.

Defiee 03
£D HeatrEngine
(i3 Reversible engine
(=9 EReversible process

Ectablissh #e equivalence of Kelvin-Planck & Clausius statements of Second 07
Law of Thersmodvramics.

OR

eee3
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S sEpour-compression refrigerator uses methylchloride as the working fluid.
A8 fluid flows steadily into the compressor at a pressure of 119 x 107 N/m? and
i aslivered to the condenser as dry saturated VEpour at a pressure of 653 = 10°
Nom®. The fluid leaves the condenser as saturated liquid at a pressure of 653 =
10" Nim™ and after expansion in the throttle valve to pressure of 119 = 10 Nim?,
& flows through the evaporator and thence back inta the compressor azain, The
sompression process may be assumed to be reversible and adtabatic and the
wrotiing process to be adiabatic. Changes in kinetic enerey and in elevation are
negligible.

i) Evaluate the dryness fraction of the fluid entering the compressor and

hence the shaft work done per unit mass of refrigerant.

(it Evaluate the dryness fraction of the fluid after the throttling process,

[iit  Evaluate the heat transfer per unit mass to the refrigerant in the
evaporator, '
[iv)  Evaluate the cocfficient of performance of the refrigerator and compare

it with the vilue fur a reversed Camot cyele operating between the given
wemperature limits.

Use the data for methyl-chlaride given below:

| Pressure | Saturation Specific enthalpy specific entropy
N/m® | temperature kiikg kJkg-K ]

| ’C Saturated | Saturated | Saturated | Saturated

i liquid vapour liquid vapour

[ 119 x 10° -20 30.1 455.2 0.124 1.805 |

| 653 x 107 30 108.6 478.7 0.406 1627 |

12

=

b.

Briefly explain the mechanisms of conduction, convection and radiafion modes 04

_ of heat transfer.

A 100 mm diameter steam main is covered by two layers of lagging. The ingide
layer is 40 mm thick and has a coefficient of thermal conductivity of 0.07 W/m-
K. The outside layer is 25 mm thick and has a coefficient of thermal
conductivity of 0.1 'W/m-K. The main conveys steam at a temperature of 235
“C. The outside temperature of the lagging is 24 °C. If the steam main is 20 m
long, determine:

(i) The heat lost per hour

(i)  Theinterface temperature of the lagging

Neglect the temperature drop across the steam main.

(8
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‘Met=: (i) Answer ALL gquestions.
(11) Assume data, i’ missing.
I{a). A transmission tower is held by three guy wires anchored by bolts at B,C,and [.

IT the tension in wirc AB is 2700 N, determine the components of the force

exerled by the wire on the bolt at B. (Refer Fig.1) (6]

I(b) The shafts of an angle drive are acted upon by the two couples shown. Replace
the two couples with a single equivalent couple, specifying its magnitude and the
direction of its axis.(Refer Fig.2) [6]

OR

1'.(a) The lever BCD is hinged at C and aftached to a control rod ai B. Determine the
maximum force P which can be safely applied at D if the maximum allowable
value of the reaction at C is J000N. (Refer Fig.3) . 6]

1.(b) Wire is being drawn at a constant rate from a spool by applying a vertical force P
to the wire as shown. The spool and the wire wrapped on the spool have a
combined weight of 20N Knowing that the coefficients of friction at both A and B
are p5=0.40 and (k=0 30, determine the required magnitude of the force i’.{Reﬂar
Fig.4) : (6]

2(a). Determine by integration the centroid of the area shown. Express your answer in
terms of ¢ and A. (Refer Fig.5) [5]

2(b). Datanniﬁcda;c moment of inertia and the radius of gyration of the shaded area - l{r ;:%_
shown with respzct to the x axis. (Refer Fig.6) 71

m—

OR

2(b). Derive an expression for the magnitude of the couple M required to mainlain the
equilibrium of the linkage shown. (Refer Fig.7) 17]
Contd.....2
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3, Air planes A and B are flying at the same altitude and are tracking the eye of
hurricane C. The relative velocity of C with respecito A is i{ ;2 =47 0kmih

: F 75° and the relative velocity of C with respect to B is V., = S20km/h

&?afﬂ”,]}eiermine: (a) the relative velocity of B with respectto A, (b) the velocity

of A if ground based radar indicates that the hurricane is moving at a speed of

4&km/h due north,(c)the change in position of C with respect to B during 15
minuie interval (Refer Fig.8) [12]

4(a). The acceleration of a package sliding down section AB of incline ABC is
5.49m/ss’ Assuming that the coefficient of kinefic Siction is the same for each
section, determine the acceleration of the package on section BC of the incline,
(Refer Fip.9) ' [6]

4(b). A 5 kg collar B can slide without fiiction along a horizontal rod and is in
equilibrium at A when it is pushed /25mm to the right and released. The
undeformed length of each spring is 300mm and the constant of each spring is
k=280N/m. Determine(a)the maximum velocity of the collar (b)the maximum

acceleration of the collar.(Refer Fig.10) [6]
OR

4(b’). A system consists of three particles A, B, and C. We know thatm, = 3 kg,
My = 4kg, and m. = S5kg and that the velocities of the particles expressed in m/s

are respectively V, =-4i +4j+6k, ¥V, =V.i+ V,j+4k,

and V=2 i -6 j -4 k. Determine (a) the components Fx and ¥y of the velocity of

particie B for which the angular momentum Hy of the system about O is parallel
to the Z-axis,(b)the corresponding value of Hy. (Refer Fig.11). [6]




ied
=
|}
uh

3z} The circular plate shown is initially at rest. Knowing that »=200mm and that the
plate has a constant angular aceceleration of 0.3 rad/s’ determine the magnitude of

the total acecleration of point B when =0 (Refer Fig.12). {6]

Sb). The thin plate ABCD of mass 8kg is held in the position shown by the wire BH
and two links AF and DF. Neglecting the mass of the links, determine
immediately after wire BH has been cut (a) the acceleration of the plate, (b)the
force in ecach link, (Refer Fig.13). |&]

(Fig Atlached )

Contd....4
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-3 irmum Marks: 60 . Duration: Three Hours

Answer ALL questions.
~ Assume suitably if any data missing.
Question should e answered in ascending order.

Two transmission belts jpass over sheaves welded to an axle supported by bearings at B
and D, The sheave at A has a radius of 50mum, and the sheave at C has a radius of 40mm.
Knowing that the system rotates at a constant rate, determine: (a) the tension T, (b) the
reactions at B and D. Assume that the bearing at D does not exert any axial thrust and
neglect the weights of the sheaves and axle.(Refer Fig. 1) [06]
OR
The clevation of the end of the steel beam supported by a concrete foeor is
adiusted by means of the steel wedges E and F. The ‘base plate CD has been welded
to the lower flange of the beam, and the end rcaction of the beam is known to be
I0OKN. The coefficient of static friction is (.30 between two steel surfaces and 060
between steel and conerete. If the horizontal motion of the beam is prevented by the force
Q. determine (a) the force P required to raise the beam (b) the corresponding
force Q. (ReferFiz.2) [056]

5L Knowing that the line of action of the force Q passes through point C , derive an

expression for the magnitude of ¢ required to maintain equilibrium.(Refer Fig.3). [06]

202} A system consists of three particles A B , and C. We know that my = 3kg ., ms = 4kg

and me = 5kg and that the velocitics of the particles expressed in m/s are respect-
fvely , Vo=4i+4 j+6k,Vg=-6i+8j+4k and Vc =2 -6 j — 4 k . Determine the
ensular momentum H, of the system about O. (Refer Fig.4) [06]

2i%) Three spheres, each of mass m, can slide freely on a frictionless, horizontal surface.

Spheres A and B are  attached to an inextensible , inelastic cord of length 1 and ars
2t rest in the position shown when sphere B is struck squarely by sphere C which is
moving to the right with a velocity Vo. Knowing that the cord is slack when sphere
B is struck by sphere C and assuming perfectly clastic impact between B and C,

e 2
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3(a)

3(b)

3(b)

4.

5(a)

3(b)

-Z- | CODE NO. 3024

determine(a)the velocity of each sphere immediately after the cord becomes taut, (b) the
fraction of the initial kinetic energy of the system which is dissipated when the cord
becomes taut.(Refer Fig 5) [06]

OR
Three small identical spheres A, B, and C, which can slide on a horizontal , frictionless

surface , -are attached to three 200mm long strings .which are tied to a ring G.
Initially the spheres rotate clockwise about the ring with a relative velecity of 0.8m/s
and the ring moves along the x-axis with a velocity Vo =(0.4m/s) i . Suddenly the ring
breaks and the thres spheres move freely in the xy plane with A and B following
paths parallel to the y axis at a distance a=346mm from each other and C following
a path parallel to the x axis. Determine (a) the velocity of cach sphere , and (b) the distance
d. (Refer Fig.6) [12]

The bent rod ABCDE rotates about a line joining poinis A and E with a constant
angular velocity of %rad/s. knowing that the rotation is clockwise as viewed from E,
determine the velocity and acceleration of corner C.(Refer Fig.7) [06]
Arm ACB rotates about peoint C with an angular velocity of 40rad/s counterclock
wise. Two friction disks A and B are pinned at their centers to arm ACB as shown in
Figure-8. Knowing that the disks roll without slipping at surfaces of contact, determine the
angular velocity of (a) disk A, (b)disk B. [06]
OR

In the position shown in Figure-9, bar AB has an angular velocity of 4radis clockwise.
Determine the angular velocity of bars BD and DE. [06]

Determine o 5, and A for each free body diagram and the total structure shown in

Figure-10. Take E=2x]0" N/mm". [12]
OR

Determine } €, in & cubeid shown in Figure-11. Dimensions along PPz and P; are

2m, Im and 0.5m respectively. E=2x10°Nimnr'. [12]

Analyse the overhanging beam and draw SFD and BMD. Find the point of contra-
flexure also. (ReferFig.12). [09]
Write the equation of bending and equation of torsion and explain the notations
used. - 03]
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APPLIED CHEMISTRY I
COURSE CODE AC-. 101

Maximum Marks: 60 Credits: 03 Duration; Three Hours
Answer alf the questions.
Q.No. Question M.M.
1{a) Deseribe various steps involved in gravimetric analysis. [04]
(b)  Name different types of titrations with examples. Differentiate between primary and  [06]
secondary standards.
OR
1’{a) Define and classify Chromatography. Explain any one application of ion-exchange  {04]
chromatography.

(b): Write Beer Lambert’s law and explain the terms involved in it. Draw a labelled  [06]
diagram of a single beam spectrophotometer and discuss the functions of each
Companent.

2{a) Classify air pollutants on the basis of origin, chemical composition and statc of  [03]
matter and give their examples.

{b) Describe the sources and significance of sulphur dioxide in the atmosphere. [05]

|

|
3(a) Define heterogencous systein, phase, degree of freedom and component. [04]
(by Draw phase diagram of water system and discuss its important features. [06]
4(a) What is natural rubber? How is it obtained from rubber plant? [05]

(b) Explain vulcanization of rubber. Describe advaniages of vulcanized rubber over [05]
natural rubber,

5(a) Describe addition and condensation polymerization reactions with examples. 105]

(b) Dillerentiale between thermoplastics and thermosetting plastics. [05]

6  Write short notes on any two of the followings. [2=35]

a) Preparation and properties of polystyrene
b) Biodegradable and non-biodegradabie organic pollutants -

¢} Invariant reactions




(AC-111)
Maximum Marks: 60 Credits: 04 Duration: Three Hours
Answer all the questions.
Assumie suitable data if missing.
Notations used have their usnal meaning.
Q.Nao. Question MLV
1{a) Write the significance of von-Weimarm ratio in precipitation and also highlight the [u4]
favourable conditions for precipitation.
() Give the principle of volumetric analysis. Describe the various types of titrations [04]
with the help of suitable example. k
(e) Differentiate between primary and sr:_Egp_daljf standard with the help of suitable 1023
examples. i
OR .
1*(a)} Stale and explain the Beer-Lambert Law, Draw a labelled block diagram of Single  [03]
Beam Spectrophotomeater,
(b}  Distinguish between the followings: [04]
1) Adsorption and Partition Chromatography
it} Column and Planer Chromatography
(¢) A sample on spectrometric analysis showed an absorbance of 5 in a cuvette of path  [03]
length 2 em. Caleulate the molar absorptivity if the concentration of sample solution
is 0.2 g/L and molecular weight of the substance is 130. .
2(a) Give the steps involved in municipal water treatment. Discuss the significance of  [04]
sedimentation process. |
(b)  Discuss the caustic embrittlernent au;-d methods for ils prevention. [03]
(¢) A sample of water was found to contain the following impurities in mg/L.: [l]3]-
Coutd.......2
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2(a)
(B)

| (e}

3(a)

(b)

(c)
4(a)

(b)

(€)

5(a)

(b)

Sids (1558)
Ca(HCO:):=40.5; Mg(HCO;)=36.5; MgS0.=30.0: CaS0,~6.8; NaCl=10.0;
Fes04=5.0
Caleulate the temporary, permanent and total hardness in degree Clark.
(Atomic Weights: Ca=40, Mg=24, CI=35.5. $=32. O=16. C=12, H=1, Na=23 and
Fe=3ig)

OR 3

What are disinfectants? List the various types of disinfectants. Discuss the
advantages and disadmantagcb of hlcachmg powder as disinfectant.
Write the chemical reactions involved in dctenmnatmn of hardness causing
impuritics by Soap and EDTA methods,
Discuss the aduaﬁmgas and disadvantages of any two of the f'ullclywings:
[) Lime-Soda process -
i) Zeolite process
iii} lon Exchange process.
Calculate the minimum amount of air required for the complete combustion of 10
kg of carbon and also find out the composition of flue gases.
Discuss the advantapes and disadvantages of gaseous fuel. Give the com position,
calorific value and uses of LPG,
Describe the Fisher Tropsch process for the production of synthetic petrol.
Enlist the functions of the lubricants. Deseribe the mechanism of extreme-pressure

lubrication.

What are the various types of greases? Give the conditions of their use,
Differentiate between the fol lowings:

i) Flash and firc points

i) Cloud and setting points

Explain dry corrosion. Discuss the mechanism of oxidation corrosion.

Discuss the importance of design and material selection in controlling corrosion.

Conid.......

[04]
[02]

[04]

[03]
[04]

[03]
[04]

[03]

[03]

[03]

[03]



(c)

6(z)

(k)

()

o

Write short notes on any two of the followings:
i) Electrode potential
it} Galvanic series

iti) Tinning

Explain condensation polymerization with the help of suitable example.

Discuss briefly the process of vulcanization and ils advantages.

Give the preparation, properties and uses of PE or Bakelite.

(1558)
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have ﬂ:eir ustial meaning.

Question

For what values of the parameter (, the system of equations
fx+..}’+z=l . x+f}'+z=1, x+}?+}'z‘ =32

fails to have a unique solution? Solve the system, if itis solvable for any of these

walues of L.
Find the eigen values and the corresponding eigen vectors of the matrix
. 6 -2 2

. OR.

Find the characteristic equation of the matrix:
1 3

A= ¢ 3

1 3

=gy o]

Inaparabola r = prove that

a
{1+cos8) °

{i}w—-—E and (i) P—asecg

Trace the curve (x° —1)y* = x by discussing its salient features.

OR

Show that A salisfies the characteristic equation and hence find the inverse of A.

Contd
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[06]

[06]

[06]
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b’

3(a)

(a’)

(b)

4(a)

(b)

5(a)

()

(1568}
s

Show that the asymptotes of the curve

(x* =3 ) —4x*)+6x° —5x% p—3xy? 1237 _ 52 +3xy-1=0

cut the curve in eight points which lie on the circle x? + 3% =1,

Fin~ x

If g e show that (1 —a®)y,4, — (20 + Dy, —.nzyn_I = 0. Hence

find (V1o -
OR

Expand x* —3x® in powers of x — 2 in Taylor's series.

(1) Test Tor convergence the series whose gener::l term is 3/ (1® — 1) —n.
(ii)  Test the convergence of the series

15 =
x.+-5—x"' x 22 x4 _for x>0,

Show that the intrinsic cquation of the parahc:-Ia y*=4dax is
§ = a cotyp cosecl + a log(cotdr + cosecty) .
Find the volume of the spindle shaped solid, generated by revolving the astroid
X234 923 = q2/3 ghout the x-axis,
OR

The part of the parabola y* = 4 ax cul off by the latus rectum, revolves about the
langent at vertex. Find the curved surface area of the reel thus generated.
Solve any two of the following differential equations:

(i) (x*e* — 2y%)dx + 2xydy = 0

(ii) g - 22 4 5y = e%siny

Gi)  (x®D* 4 3xD + 5)y = 5(logx)?
A body executes damped forced vibrations given by the equation:

e Zk +b%x = e Mginwe.

Solve the equation for both cases when w? = b2 — k2 .and when w? = b2 — 2,
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Note: Answer all questions,
Usc of programmable calculator’s is not alloweed.

L@

(b)

(b7)

(b)

(b)

{b)

Write salient teatures and trace the conic
16X — 24xy + 9y - 104x - 172y +44 =0
Find the equation of the cone with vertex at the origin and passing through the
eurve x° + f = 10, 7=3.
OR
If PSP' and QS()' are two perpendicular focal chords of a conic, prove that

1

+ - 15 constant,
PS-PS' Q8- SQ’

Show that for the surface

%z

2 =C, = —{xlogex)™ at the pointx =y =z
oxdy

-

Ifu=1{x, y)and x =rcos B, ¥y =1 5in © then,

[811]2 [auT (&u]z 1r'au]1
=]l sl = +—2|_ .
&% chy gr =\ ob

OR
If u:x+}-, v:-:H_Z, W:F(K_F}'_'_Z), show that w v, w are not
Z X X7

independent and fird the relation among them.

about (1, 1) upto

Obtain Taylor’s expansion of the function fix, y) = tan™ [ 2 ]
. K -

and including the second degree terms.

Find the points on the surface z° = xy + 1 nearest to the origin.

Contd.....2
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e ¥ ek

(a) Find the volume of the cylinder x* + y* — ax = 0 bounded by the planes z = () and

A=K,

(b)  Eyaluate Ij %y dx dy. where R is the quadrant of the circle x* +v° = 2", where
R

x=zy=(.
OR
() Find by double integration the area lying inside the circle r = a sin € and out side

the cardioid r =a (1 —cos ).

fa) Given that fix) = x + x* for — 1 < x < n, find Fourier serics expansion of f(x) and

(b) Find the half-range cosine series for the function :

fix)=2x—1for0=<x<1.

1570
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Ssswer all questions.
soerammable Calculators is not allowed.

- For what values of A the following system of 111‘1@‘&1‘ equations: [3+53+5]
x vt z= 1. xt2yH4z =%, x +4y + 107 = &” has a solution and
- soive them if possible.

2 2 1
.ngﬁﬁﬁre-eig';:n-values and eigen vectors of the matrix: | 1 3 El:
I 2 2
Find the characteristic equation of the matrix:
ke o
A=10 1 0
3 ] ] e
and hence find the matrix represented by A" SATHTAP3AT+AS SANOAR A 42T
OR
HC@}&N Hamilion theorem and verify it for the matrix
y1 -2 3
A=| 2 3 —1| andhenceobtain A,
= i =2
Trace the curve: [5+5+5]
¥ (@+%) = (ax)
by describing 1he salient features

E]F=5m{ﬂsm :{} vaethat(l—xzj yﬁg—{lnﬂjx]ﬁnq—(n; a’) vp =0

) Iflogy= lan' x, find the coefficient of x° in the expansion of y by Maclaurine’s
_'"i."- : S I B

Find the intrinsic equation of the semicubical parebola 3ay” = 2, [7+8]

Find the volume of the reel formed by the revolution of the cycloid
x=a(B+sinl), y=a(l-cosB)
about the tangent at the vertex.
OR .
* The part of the parabola cut-off by the latus rectum revolves about the tangent at
the vertex. Find the curved surface of the reel thus generated.
Contd...2,
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g,
{a})  Solve any three of the following: [9+6]
i .
(¥ "."- Lo
ii *y ) 2
(id) Y _2® , 50— *ainx,
dx~ dx
iii Yy
i) d_ﬁ+4}-=ginzx+xzt“f
dx”
(iv) »d'y _dy ]
i e R (T8 Wl [T
dx’ dx :

()  Solve the following system of linear differential equations.

ax +2x 4+ 3y =0,
dt

L 2yi= Fe’
dt
OR

(b') A body falling from rest is subjected to the forec of gravity and an air-resista;ﬂe
proportional to the square of the velocity, If the resistance is equal to the weight
of the body when the speed is b. Show that the distance traveled by the body in 1
second is given by
5 .
b— lug{ Cosh %}

o
=
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Note: Answer ALL the questions.
. (@) IFV=05+y +2707"%, showthat : [5+5+3]
o'V @V &V
et =0)
ax’ eyt B
DR
@) Ifz(x ' y)=x"+y’, show that:
o _br 4(1_
dx oy . ox oy
(b) Ifx=tsinBcosd, y=rsin®singp and z=rcos b, show that :
Q{K- :l":-zf‘} =1 T': Sin H :
Hr;8.0) -
(¢) Hz=fixy)andx=e"+e 'andy=¢"—¢', prove that :
dz &z iz oz
e e P e
cu oy e 0y
2. (a) Fxpand fixy) =x"y — 3y — 2 in powers of (x — 1) and (y + 2) using Taylor’s [415-6]
theorem upto secomd degree terms., s
(b) Al a distance of 50 meters from the foot of a tower, the elevation of its top is 30°. If
the possible error ia measuring the distance and the clevation are 2 em and 0.05
degree respectively, find the approximate error in caleulating the height.
OR
(b') Find the percentage error in the area of a rectangle when an error of +1 percent is
made in measuring its length and breadth.
(¢) Inatriangle ABC, find the maximum value of cos A cos B cos C.
3. (a) Tind the volume under the plane x +y +z = 6 and above the triangle in the xy-plane  [3!5H]!
bounded by the lines 2x =3y, y=0 and x=13.
OR
(1) Livaluate the following integral by changing the order of integration :



%
Q
\
(b)

(c)

4. (a)

(b)

i

FEvaluate, by using the transformation x + ¥ =, ¥ = uv, the following integral :

3

I'ind the triple integration the volume cut off from the cylinder x>+ v* = ax by the
planes 7 = mx and » = nx.

Y

-
J e dvdx
a

‘I'tace the conic :
X +24xy—6y° +~28x + 36y +16=0
Ciive its salient features,
I PSP and QSQ' are two perpendicular focal chords of a conic, prove that

1 1
el
PSSP Q8.80Q)

15 consiant.
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Maximum Marks: 60 Credits: 02 Duration: Three Hours

Answer all the guestions. Symbols used have their usual meaning.

1(a)

1(b)

i{e)

1(e’)

2(a)

2(h)

2(c)

3(a)

3b)

Discuss direct and indirect band gap semiconductors with the help of E vs. k diagrams.
Give four examples of each.
What do you understand by intrinsic and extrinsic semiconductors? Draw energy bands

for nand p-type semiconductors showing donor and acceptor levels.

Ge is doped with 10" Sbfem® at 300 K. where is Er with respect to E? Also find
minerity carrier concentration, { Given: kp=1.38x10% I/'K, n=2.5% 10" ¢m™)

OR I
Write down expressions for ng and po in terms of ny. With the help of these expressions

explain shifting of Fermi level with the doping concentrations.

What are the postulates of special relativity? Derive formulas for relativistic length
contraction and time dilation by using the Lorentz transformation and inverse Lorenz
transformation respactively.

Define “Poynting vector® and write down Maxwell’s equation for slectrumagnetic
WAVES.

An electron with rest mass 0.511 MeéVc® and a photon with zero rest mass have
momenia 2.000 McV/c. Find the total energy of each.

What do you mean by Compton effect? Obtain the expression for the Compton shifi,
Le, (A"—A)=(h/mc){ | —cosp). Plot the relative intensily versus wavelength graph
for different angles of scattering observed in a Compton scattering experiment.

What is pair production and pair annihilation? Mention essential conditions for pair

production to ecour. Show that pair production cannot take place in free place.

OR

Contd:..:.::2
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[031

[04]

[04]

[06]

[04]

[03]
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3'(a)

3'(b)

3'(c)

4 (a)

4(b)

4?

A {-.:! ?l) 1555

S Lo

What is characteristic x-rays? Describe the construction of an x-ray tube and cxplain
the production mechanism of continuous x-rays. How would you explain the presence
of the minimum wavelength, din in the continuous X-rays spectrum?

An x-ray photon of initial frequency 1.5x10" Hz emerges from a collision with an
clectron with a frequency of 1.2x10" Hz. Find the kinetic energy imparted to the
electron. ( take h=6.63x10 > J.5)

State Heisenberg uncertainty principle. If uncertainty in the position of a particle is
equal to its de- Broglie wavelength, show that the uncertainty in its velocity is equal its

vilocity,

Discuss the physical significance of a wave function and also mention the
characteristics of a well behaved wave fimetion. Establish the time dependent form of
Schriidinger wave equation and hence obtain its steady state form.
Show that the expectation value, <x> of the position of a particle trapped in a box L
wide is L/2,

OR
What is tunncl effect? Obtain an expression for the approximate transmission
probability, T of a particle of energy E incident on a barrier of height U such that E < U

----- R e e e

[08]

[03]

[04]

(1]

[04]

[15]
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o Answer all the questions. Symbols used have their usual meaning.
o Some useful physical constants are given at the end of the question paper.

1(a)

L{a}

1)

1{c)

2(a)

2(a’)

2(b)

2(c)

3(a)

What is Hall effect? Obtain an expression for majority carrier concentration in terms
of measurable parameters. Mention two important applications of Hall effect.
OR

Starting with Fermi-Dirac distribution function and density of states in conduction
band, derive an expression for equilibrium concentration of electrons (ng). Also
explain shifiing of Fermi level with doping concentrations.

-[}iscuss Meissner effect with the help of suitable diagram. What are type-I and type-
Il superconductors? Why type-1 superconductor is not useful for making

electromagnet?

A Si sample is doped with 5x10'" cm™ donors and 2x10'" em™ acceptors. Find the

position of the Fermii level with respect to E; at 300 K.

Describe construction and working of He-Ne laser with the help of suitable
diagrams. Mention one of the drawbacks of ruby laser.
OR

What are the important characteristics of a laser? Discuss working principle of

ammonia maser and its one important application.

What is basic principle of e.m. wave propagation in an optical fiber? Obtain an
expression for angle of acceptance in a step index optical fiber in terms of core and
cladding refractive indices.

A ruby laser emits 1.0 J pulses of light whose wavelength is 694.3 nm. What is the
minimum number of Cr'* ions in the Tuby?

Explain Compton effect and deduce an expression for the change in wavelength of a

Contd.. ...
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3(b)

3(e)

4(a)

4(b)

4c)

4(d)

LYCRy

.
photon scatlered through an angle @ b ¥ a particle of rest mass mj,
Determine the energy of a photon if it is to have the momentum of a 10 MeV
proton,
Define phase and group velocities. The phase velocity of ocean waves is JoA 2n,
where g is the acceleration due to gravity. Find the group w:luclty of ocean waves,
Write down the time dependent form of the Schradinger equation and hence obtain
its steady state form.
Show that expectation value of the positionof a particle trapped in a box L wide is -
L2,

Derive the expression for the molecular encrgy distribution for ideal gas molecules
with cnergies between € and e +d £ in a sample of the gas that contains N molecules

at absolute temperature T,

- Write statistical distribution funciions for classical and quantum mechanical

particles.

Show that probability of occupancy of a quantum state by two bosons to be in the
same State is twice that for two classical particles whereas it is zero for two
fermions.

Define Q value and threshold cnergy of a nuclear reaction and obtain a
mathematical relationship between these physical quantities for an endofhermic
nuclear reaction,

Draw a neat and labelled diagram of & £as filled detector and explain its working in
different regions of operation.

Some useful physical constants
h=6.63x107* s, kp=1.38x107" J/K,
m=9.1x10*"kg, m;=1.67x107" kg, c=3x10% m/s
ni{SiF1.5x10" g=1.6x10"" ¢

1556
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Sxewer gl the questions.

Spsebde sxsume any missing data.

AN semensions are il p.

Mo e pood drafted drawings will be credited more.

QNe.
1

Question
Represent any two of the followings:-
a) Brick work (in box size 50 mm X 80 mm]
b) Plants in plan and elevation

¢) Car in side elevation

Draw orthographic projection of a hexagonal pyramid of base side 30mm & height
£0mm resting on ground on one of its base edge in such a way that its central
longitudinal axis is inclined at <45" 10 ground level and edge touching ground is
also inclined at <45° to vertical planc.

OR
Draw orthographic projection of a square prism of base side 30mm & height 60mm
resting on ground on one of its base edge in such a way that its central longitudinal
axis is inclined at <60” to ground leve! and edge touching ground iz inclined at
<45° {o vertical plane.
Draw surface development of a sphere of diameter 60mm.

Draw isometric view of the object shown in Figure -1

Contd.....s
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Note: (i) Answer all the questions.
(i) Assume suitable data, if not given.

Ql(2). Briefly explain the following terms: {04)
(i) Principle of superposition
(i)  Strain hardening

QI(b). A steel rod of 20mm diameter passes centrally through a copper tube of 50mm external
diameter and 40mm internal diameter. The tube is elosefat each end by rigid plates of
negligible thickness. The nuts are tightened on the projecting parts of the rod. If the
temperature of the assembly is raised by 50°C. calculate the stresses developed in copper
and steel. Take E for steel and copper as 200GN/m? and 100GN/m” and coefficient of
thermal expansion for steel as 12 x 107 per "C and for copper as 18 x 10 per 'C. (08)

OR

QlI’(a). Define Poisson’s ratio. A bar of 20mm diameter is subjected to a pull of SOKN which
causes stress within clastic limit. The measured extension on a gauge length of 200mm is
0.1mm and the change in diameter is 0.0035mm. Calculate the Poisson’s Ratio, Modulus
of Elasticity, Bulk Modulus and Modulus of Rigidity, (04)

QI'(b) A steel bar 25mm diameter is loaded as shown in Fig.1. Determine the stresses in each
part and the total elongation. Take E = 210 GPa. (08)

Q2. The state of stress at a point in a stressed material is given by oy = 20MPa, 6, = 10 MPa and
Ty = 25MPa. Determine the direction and magnitude of the principal stresses in the
matcrial, Also, locaie the planes of maximum shearing stress and caleulate the normal and
shearing stresses on these planes. |, (12)

OR

(2°. In a certain material under load plane AB carries a tensile direct stress of 30MPa and a
shear stress of 20MPa, while another plane BC carries a tensile direel stress of 20MPa and
a shear stress. If the planes are inclined to one another at 30° and plane AC at right angles
10 plane AB carries a direct stress unknown in magnitude and nature (shown in Fig.2), find
(a) the valuc of the shear stress on BC, (b) the magnitude and nature of the direct stress on
AC, and (c) the principal stresses. (12)

Contd......2
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Q3. For the beam shown in Iig.3, draw the shear force and bending moment diagrams indicating
the values at critical points. Also locate the point of contra flexure, if any. (12)

Q4(a). Enumerate the assumptions made in simple theory of bending. (03)
Q4(b). A beam of I-section 50cm deep and 20cm wide, has equal flanges 2om thick and weh
lem thick. It carries at a cross-section a shear force of 200kN. Determine the shear stress

distribution in the beam and the ratio of maximum shear to mean shear. (09)

OR

Q4’. Prove that for a solid circular section of dismeter 1D (radius r), the shear stress at a distance
of y from nentral axis is : (12)

F 5 z
= —— —AF
==y
wiere, F is the shear force at the section and 1 is the moment of inertia of cross-section.

Q5. A solid aluminium shaft 100cm long and of Sem diameter is 10 he replaced by a tubular
steel shafl of the same length and the same outside diameter, so thai either shaft could carry
the same torque and have the same anple of twist over the total length. What must be the
inmer diameter of the tubular steel shaft? Modulus of rigidity of steel may be taken as 85(GPa

and that of Aluminium as 28GPa. (12)
FIGURES
‘A B C g
4OKN 0kN | | 30kN
G R R T, T

oGl — s A0 —] 200

ik

40kN 50 kN {m
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Fig:3
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all the questions.
suirable data if missing.
used have their usual meaning.

{Juestion MLM.L
Draw the flow diagram of energy cycle and discuss the flow of energy inan [05]
ecosystem.

OR
Draw a flow diagram of carbon ¢vele and discuss the cycle in briel. (03]
Enlist the various sezments of the environment and discuss aﬁy one in detail. [05]
What are the sources of carbon monoxide and its effeet on human health? E
Write short notes on any three of the following 051
(i)~ Photochemical smog

(i1)  Ozone Depletion

(111  Biochemical Oxygen Demand

(iv)  Gaseous analysis of 80,
Describe hriefly about the coagulation and flocculation process in water treatment, [05]
Design a scdimentation tank for a popﬁlati:m of 10 thousand persons using 150 [03]
litres per day per person. |
A mixture of domestic wastewater and river water has a 5 day, 20°C BOD of 15 [06]
mg/l. rate constant equal to 0.23/d. What will be its 3 day, 27°C BOD? Using
Strester — Phelps equation plot the curve for DO concentration in the stream vs. time
of travel in days. Assume: stream temperature 20°C, stream reaeration rate constant

as 0.6/d. saturation DO as 8.0 mg/L. and initial deficit as 2.0 mg/L,

Contd.......2



4(b)
5 (a)
3(b)

3'(h)
6(a)

6’(a)

6(b)

Deseribe the working principle of centrifugal collector.

(1563)
o
What are low cost wastewater treatment systems? [04]
Define lapse rate and discuss their relationship with aimospheric stability. |
Classify the particulate air pollutants,
OR

Deseribe the different functional elements of solid waste management.
OR
H;::w hazardous wagte is classified? What are the different techniques adopted to
manage hazardous waste?
Deseribe various disposal technigues for municipal solid waste and explain any one

of them in detail. %
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switable duta if missing.

s wsed have thelr usual meaning.

A circuil consists of three branches connected in paralle] across a 240V, 50 Hz  [08]
s'q:];&ly. Branch 1 corsists of 8 ohm resistor in series with a 200 pF capacitor, branch

2 consists of an induetor of 4£) resistance and 20 mH inductance and branch 3 is a
1062 resislor. Calculate,

1) The current in each branch.

2) The total current taken from the supply.

3} The overzll power factor.
&%)  State Norton’s theorem and Thevenin’s theorem as applicable (o a.c. circuit, [04]

OR
- In the cireuit of figurz 1, determine the current through 7, using,

[67]
1) Thevenin's theorem.

2) Norton®s theorem.

462 —j20
BL AT _L = |
f saZ =
() 12200 L_? | Zy =(2+73)
Fasy 3 |
VJ d

Figure 1
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S
1'(b) Derive an cxpression that relates line and phase voltages for star connected load. [05]
2(a)  Aniron magnelic cirouit has a uniform cross sectional arca of 5 e’ and a length of  [06]
25 em. A coil of 120 turmns is wound uniformly ever the magnetic circuit. When the
current in the coil is 1.5 A, the total flux is 0.3 mWh For each value of current,
calculate.

1] The magnetizing force.
2} The relative permesbility of the iron.

2(b) A 40 kVA single phase transformer has jron losses of 800 W and copper-losses of [06]
1140 W when supplying its full load at unity power factor. Caleulate the efliciency
of the transformer at unity power factor at,
1) Tull load

2) Haif load

3(a) * Define synchronous speed. A 6 pole alternator rotates at 1000 r.p.m. What is the [04]
[requency of the generated voltage?

3(h}  Using suitable derivarion explain how rotating magnetic field is produced in a three [C8]
phase induction motor.

OR
3 (a) Explain why single phase induction motor s not self starting? [05]
3'(b) Explain various methods to make the single phase induction motor self starting, [07]
4a) Explain the workin g of moving iron type instrument. [06]
4(b)  Describe the constructional details of single phasc induction type energy meter, [06]
OR
4' (a) Explain the working of PMMC ype instrument. Why this is not suitable for AC  [08]
measurement?
4' (b) Define in reference to mcasuring instrument, [o4]

1) Deflecting torque
2) Damping torque
S(a)  Draw the layout of a power system indicating vatious voltage levels. [05]

S(h) With the help of a suitable diagram explain the working of Nuclear power plant. [07]
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ol the questions,

smitahle data i missing.

uzed have their usnal meaning.

&2) and Part B(Q3&4) are to be answered in separate copies.

PART A (To be answered in a separate copy)
For figure 1 given below, find the current through AB using superposition theorsm. [05]

59 A B g

1T

_ 10040° i (} 10.£30° A
v Ak 0
Figure 1

M8} An iron ring of 104 cm mean circumference is made from round iron of cross-  [05]
s=ction 10 em”. It's relative permeability is 500. If a saw-cut 2 mm wide is made on
it determine the current required to produce a flux of 0.0012 Wh in the air gap. The

ber of turns is 200.
M‘;:l are different types of magnetic losses? How can they be minimized? [05]
OR

A%&l e ioad in each branch of a delta connected balanced three phase circuit consists of

an inductance of 0.0318 11 in series with a resistance of 10€. The balanced line

voltage is 400 V at 50 Hz. Calculate the line current and the total power in the
& s

olain how the eifect of leakage flux in a transformer be represented by an

egquivalent leakage reactance. State the condition for maxirnlurr_;_.giici:u;x of a [05]

ansformer. i ‘

A 300 EVA single phase, 2000/200 V. 50 Iiz transformer has a high voltage
winding resistance of 0.2 and a leakage reactance of 0.482 The low voltage
wanding resistance is 0.0026 and the leakage reactance 0.008€2. Find the equivalent

[05]

winding impedance referred o the high voltage side and the low voltage side. 103}
Wiy is a single phase induction motor non self starting? Diseuss working of a
Sapacitor start capacilor run type single phase induction motor, [05]

Contd.......2
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With the help of a figure explain how power is measired using an [03]

electrodynamometer tvpe wattmeier.

M\v arc hydroelectric power plants, classificd? With the help of a figure explain a [05]
pumped storage hyvdroelectric pover plant.

3(a)

PART B (To be answered in a separate copy)
What are logic pates? Gi_'h_'f_:_:_:ir{:uit realization and truth table of OR, AND, NOT 1377

NOR and NAND gates, — —————

OR

With the help of a neat diagram, explainaguperaﬁnn ol a Bridge Rectifier. What

B i PIV-tor tho dioda ssed here. 107]
Si- transistor with f = 50 js used in the circuit shown in Figure 2, determine {ilL;:.Q
3b) (i) Vero (iii) Lo (iv) Ing, - —
“ P [08
Ry =2.6K0~ b
A
] RH‘ -
Van =367+
B = %
‘__W I“\-.__ &
-—-—j "‘""W 1-"'/
—ind
4{a)  Explain the construction, working and characteristics of depletion mode MOSFET. [07]
Also explain the difference between enhancement and depletion MOSFET.
OR
4{9’,’;/ f.‘l.\fhsi are different characteristics of an idea operational amplifier? Also cxplain [07]
o the significance of virtual ground in an operational amplifier?
4(b} Design an operational amplifier circuit that will produce the output voliage [08]
= Vo=0.5V; -2V, - ST
e XXX AN AAKNK HEXKNKEKN K~
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Note: Answer all questions.

UNIT -1
1. (a) Read the passage and answer the questions that follow: [5x2=10]

Unlike the seientist, the engineer is not free to select the problem which interests
him, he must solve the problems as they arise, and his solutions must satisfy
conflicting requirements. 'Efﬁcianc}' costs money, salely adds complexity,
performance increases weight. The enpineering solutiom is the vplmum
solution, the most desirable end result taking into account many factors. It may
be the cheapest for a piven performance. the most reliable for a given weight,
the simplest for a given safety, or the most efficient for a given cost
Engineering is optimizing.

To the engineer, efficiency means output divided by input, His job is to
sceure 4 maximum output for a given input or to sccure a given output with a
minimum input. The ratio may be cxpressed in terms of energy, materials,
money, time or men. Most commonly the denominator is money, infact, most
engineering problems are answered ultimately in dollars and cents. Efficient
conversion is accomplizhed by using efficient methods, devices and personnel
organizalions.

The emphasis on efficiency leads to the large, complex operations which
are characteristics of cngindering. The processing of the new antibiotics and
vaceines in the tes:-tube stage belongs in the field of biochemistry, but when
great quantities must be produced at low cosi, it becomes an engineering
problem. It is the desire for efficiency and economy that differentiates ceranuc
engineéring trom the work of the porter, textile engineering from weaving, and
agricultural engineering from farming.

(i) I[dentify the disciplines being compared in the passage.
(i) What s meant by the expression ‘Lingineering is optimizing’,
(ili)  What is the rationale for efficicncy?
{iv) Discl;ss how: engineering problems arise.
{v) Make the following words negarive — cfficient, interest.
(b) Write a summary of the passage given above. [10]
Contd, ....2
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UNIT - 11 N
(a) Elaborate in vour works, The Time Traveller’s jouney to the year 802701 AD,
OR
(a") Discuss the world of the Marlocks.
(b) Discuss the ‘Battle of the Windmill®.
' OR
{b"} Describe Old Major’s dream.
EINTEE_TIT Xa
Write the process of booking/purchasing an airline tickst via int=met.
O

Write a report on your experience of the I Semester that you are completing a1

Zakir Husain College of Engingering and Fechnology, A.M.UL

- — A depres never
came with the promise of 5

UNIT — IV

Jab. Mow a study ehows that ,
8% of graduates are not

employshie i any sector
Thelr poor English and cog-
nitive  skills are fp Qe
blamed. While one of two
mEzeouts will easily ghow
off Uheir theoretical #ldlls,
thie mumber falls tg Joust a
Susier when knowladge
mustbeapplied.

Incase of compurter gei-

enee/TT, 30% snglnesrs dg

ot know basic theoretical
conrepts ueed in compgter
Propraliming,  according
tothe latast Comptiter|®ro-
Eramming Learning lav.
els, Enginecring Grady-
aies. 23 report. The
pan-Indiz stndy EXAmines
Ing students in compiger

bogramimingat the end af
their mndergraduate edu-

‘cation.  “Computer Pro-

gramming skl is the xoy
fomdational  sldll pa
quired by the IT industry
and also covered by sea-

demic cartloulidfm, Yel, wp
find oniy 14:97% of IT BIHC-
clalization stodents ean
write a Bfm.plg brogram,
while 70% o them show

theorefiea]  underetand.

Ing. Clearly the problom is
rote learning. This nceds
tobe fixed,” said Varun Ag-
Eﬂrwaj, co-Founder and
T0, of the company that
carrled out the shady
The Computer FPro-
mmmjﬂg IrEarhinE I-‘E'I."‘
cls, Engineering Gragn.
ales- Annusl Report, 2013
draws inference from data
fromn mors than 55000 eng-
neering students across Ir--
dlafrom over 950 enginesr-
ngcollages. :
Since the advant of the
software industry in Indjg,

Read the following passage carcfully and write 2 précis of the passage.

there has been = conatant
requirement of sector spe
cific tzlent for the IT (ndus-
iIry Commariaoy Program-
mingand aigorithm design
are the most common de
nominators reqguired vita-
Iy amongst IT profession-
als. However, 50% to60% of
CE/Tenginsers donotug-
derstand subtieties of pro.
Eramming concepts, while
more thun 88% - aro unahle
t0-2ppiy them to real-world
Bituations, Oty 14874 of
the engineers areablstody
apElication of program.
ming constructs, which
areof moutine nss in the in-
dusiry, the studynoted,
SWhen we look at ad-
vanced sross of program.
minglike algorithmdesien
such ag complexity theary,
fround 50% CS/IT engl
neating stodents do niot
know bésic terminologies
2nd defimitions in these ar
eag. Intermsof complexity
theory and  application
based knowledge of CS/TT

; tho
Perceriage drops io & dis.
mal 1205 " the report szld,
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[03]

[05]

[10]

[03]
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5. {a) Complete the following by choosing the appropriate words from the given list: [05]
The researcher in the field of economics whe investigates the phenomenon of

~, which leads emerging countries to rely almost exulusivalylun the

export of raw materialy for their foreign , often finds that for this
reason and also to satisfy the growing demands caused by . both the
of crops and breeders of animals tend to over the land.

exchange, over population, industrialization, cultivators, cultivate
po ,

(b) Write an essay on any ONE of the following topics in aboul 400 words: | [10]

{1} Technology and adolescent frends.
(i} My favorite sport.

Az

e e o e e
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Answer all the questions.

Assume suitable data if missing.
Notations used have their usual meaning.
Use of Steam Tables is permissibie.

Q.No. Question . M.M.
1(a) Tind pressures (absolute) Py, pa and pa if Pag = 740 mm of Hg in the figure given [07]
below.

Him I p2 @
L E '*-Hp . - R

e s e e e -

|:|:|:|:1:r:|:|:|:|:|:|I

1(b) Fora system to be in thermodynamic equilibrium, do the temperature and pressure [02]
have to be the same everywhere?

I{c)  What are the different types of systems? Give an example for each type. ) [03]

2(a) Apply SEEE to adiabatic nozzle and hence define stagnation enthalpy. [04]

Contd.......2
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2(b} A gas flows steadily through a rolary compressor. The gas enters the Compressor at g

2'(a)
2'(b)

temperature of 16 °C. a pressure of [00x%] 0 N/m” and an enthalpy of 391 2x107 Jke.
The gas leaves the Compressor at a femperature of 245 °C, a pressure of 600x10°
N/m® and an enthalpy of §34,5x10? Jkg: There is no net heap transfer to or from the
£as as it flows through the Compresgor,

(1) Lvaluate the sxternal work done per unit mass of £as assuming the pas
velocities at entry and exit to be negligible.

(11) Evaluate the external work done per unit mass of £as when the gas velocily al
entry is 80 m/s and that at exit i 160 m/s,
OR
With the help of sketches, precisely describe the working of a 4-stroke IC engine.
A piston-cylinder device showr in the figure contains 30 kg of water at 250 kPa and
25 °C.. The Cross-seclional area of the piston is 0.1 m”®. Heat is now ransterred to the

the piston reaches a lincar spring whose Spring comstant is 100 kN/m. More heat is
transierred {o the water until the piston rises 20 ¢m more. Show the Process on a P-y

4 r'—'?
(1) The final pressure and temperature =
: =
(i1) The work done during this process. §
=

A reftiperant is at a pressure of 0.745 MN/m? and has a lemperature of 45 °C, It is
cooled at constant pressure unti] jt becomes liquid at saturation temperature, It is then
throttled down to a pressure of 0,219 MN/m’, Determine

(i) the heat transfer durin g the constant pressure cooling process per kilo gram of
refrigerant

(i)  thequality of fhe refrigerant afier throttli g

Use the data given below:

Pressure Saturation |_ Specific enthalpy (ki) ]

MN/m? temperature hy r hee I Superheated by 20 K
Q
C
u.zw{i -0 26.9 183.2 195.7 j
[ 0745 | 30 64.6 199.6 2143

Contd......3
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3(2)  Draw p~v disgram for a pure substance thal contracls on freczing (normal
behaviour), marking clearly all salient points and boundaries.
3'(b)  The properties of a certain fluid are related as follows

u=196+ 0718 T
pv—0.287¢T | 273)
where « is the speci e internal encrgy (kI'kg), T'is in °C, p is pressure (KN/m®) and v

is specific volume (in'/kg). Feor this fluid, find €y and €,

4 A vapour-compression refrigerator uses methyl-chloride as the working {luid. The
Nuid flows steadily into the compressor at a pressurc of 119 = 10° N/m® and is
delivered to the condenser as dry saturated vapour 4t a pressure of 653 x_ 10° Nfm?.
The fluid leaves the condenser as saturated liquid at a pressure of 653 ¥ [0° N/m? and
after expansion in the throttle valve to pressure of 119 = 107 N/m?, it flows through
the evaporator and thence back into the compressor-again, The compression process
may be assumed to be reversible and adiubatic and the throtiling process to be
adiabatic. Changes in kinelic enerpy and in elevation are negligible,

(a) Evaluate the dryness fraction of the fluid cntering the compressor and hence

the shaft work done per unit mass of refrigerant.
(b) Evaluate the dryness fraction of the fluid after the throttling process.
(¢) Evaluate the heat transfer per unit mass to the refd gerant in the evaporator.

(d) Evaluate the coclficient of performance of the refrigerator and compare it with
the value for a reversed Carnet cycle operating between the given temperature
limits.

Use the data for methyl-chloride given below:

Pressure | Saturation Specific enthalpy Specific entr:;py
N/m? temperature klikg klkg-K
i 2 Saturated Saturated Saturated Saturated
liguid vapour liquid VApour
119 | -20 30.1 455.2 0.124 1.803
10’ ]
653 x 30 108.6 478.7 0.406 | 1.627
L10° |
OR

(1539)

[06]

[06]
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)

f i
/ ") Egtablish the relation 83 —idya _r (f) and hence deduce the principle of increase 108
of entropy.
4*(b) Prove that a PMM2 does not exist. [0t

5(a) A compesilec wall i3 made up of an external surface of brick 110 mm thick, inside  [O8
which is a layer of fibreglass 75 mm thick. The fibreglass is faced internally by an
insulating board 25 mm thick. The thermal conduetivities for the three materials are
0.6 (brick), 0.04 (fibreglass) and 0.06 {:n'?ulah.ug board) WHm—R The inside and
outside air heat {ransfer coefficients are 2.5 W/m*-K and 3.1 W/m’-K. Determine the
heat lost per hour through such a wall which is 6 m high and 10 m long. Take the
internal and external ambient temperatures as 27 °C and 10 °C respectively.

5(b) Define, absorptivily, emissivity, grey body and Kirchoff's identity. - [04
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i
Answer all the questions.
Assame suitable dimension, if missing.
i Notations used have their usual meaning.
Q.No. Question MLM.
1 Comnstruct a diagonal scale to measure kilometres, hectometres and decametres toa [10]
scale 1:50000 and measure on it a length of 9 kilometres, 6 hectometres and §
decametres,
2 The plan of a line CD is 35mm long and inclined at 30° o the V.P. The linc is  [10]
| 50mm long. The end C is 10mm above of H.P. and 15fnm in front of V.P. Draw the
projections of the line. Find its trye inclination with the V.P., ILP. and P.P.
OR
2 Taraw the projections of a pentagonal plane of side 30mm resting on H.P. on one of  [10]

its edge. Tts surface is inclined at 30 degrees to the 11P. and the resling edge is
making an angle of 45 degrees with the V.P.

3 Draw the plan and the elevation of the object shown in figure 1. Give all its [10]
dimensions.
OR
<y Draw the half sectional elevation and the plan of the bushed bearing shown in figure  [10]

2, showing the dimensions.

Tt

Contd.......
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BUSHED BEARING i ;
Fla. 2 .

The front view of an objeet is given in figure 3, Draw ils isometric projection. | 16§
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wewer all the questions.
wame suitable data if missing.
wstions used have their usual meaning.

B
L)

(1

"4a)

Question

A 110 N foree acting in a vertical plane parallel io the yz plane is applied to the 220
mm long horizontal handle AB of a socket wrench. Replace the force with an

equivalent force couple system at the origin O of the cotrdinate system (Figure-1)

The rectangular plate shown weighs 300 N and is held in the position shown
(Fipure-2) by hinges at 4 and B and by cable EF. Assuming that the hinge at B does

not exert any axial thrust, determine (a) the tension in the cable, (b) the reactions at
A and B.

OR

Gear C is rigidly attached to arm AB. If the forces and couple shown (Figurs-3)can
be reduced to a single equivalent force at A, determine the equivalent force and the

magnifude of the couple M.

Knowing that P = 100 N, determine the range of values of & for which equilibrium
of the 7.5 kg block is maintained. (Figure-4)

-

The mechanism shown (Figure-5}) is acted upon by the force F; derive an expression

for the magnitude of the force O required for equilibrium.

Duration: Three Hours

M. M.
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(06)
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2.(b)

2.(b")

3.{a)

3.(b)

3.(b"}

4.(a)

4.(b)

e =

Determine the moment of inertia and radius of gyration of the shaded area shown in

FFigure-6 with respect to the x axes.
OR

Locate the centroid of the plane area shown. (Figure-T)

The systemn shown (Figure-8), consisting of a 20 kg collar A and a 10 kg
counterweight B, is al rest when a constant S00 N force is applied to collar A.

Determine the velocity of A just before it hits the suppert at C.

A 1.5 kg collar is attached to a spring and slides without friction along a cireular rod
in a horizontal plane (Figure-9). The spring has 2n undeformed length of 150 mm
and a constant £ = 400 N/m. Knowing that the collar is in equilibrium at A and is
given a slight push fo get it moving, determine the velocity of the collar (=) as it
passes through B, (b) as it passes through C.

OR

A homeowner uses & snowblower 1o clear his driveway (Figure-10), Knowing that
the snow is discharged at an average angle of 40" with the horizontal, determine the

initial velocity v, of the snow.

A system consists of three particles 4. B, and C (Figure-11). We know that my = 3
kg, mp =2 kg, and mc = 4 kg and that the velacities of the particles expressed in m/s
are, respectively, va =4i + 2j + 2k, vg = 4i + 3j, and ve = -2i + 4j + 2k. Determine
the angular momentum H, of the system about O.

Two hemispheres are held together by a cord which maintains a spring under
compression (the spring is not attached to the hemispheres) (Figure-12). The
potential encrgy of the compressed spring is 120 J and the assembly has an initial
velocity v, of magnitude v, = 8 m/s. Knowing that the cord is severed when @ = 30°,
causing the hemispheres to fly apart, determine the resulting velocity of each

hemisphere.

Contd. ..
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"ﬁ Small wheels have been attached to the ends of rod 4B and roll freely along the (06)

| curfaces shown (Figure-13). Knowing that wheel 4 moves to the left with a constant
| vcloéity of 1.5 m/s, determine (a) the angular velocity of the rod (b) the velocity of
end B of the rod. |

OR

clockwise. Determine the angular velocity of bars BD and DE.

An automobile travels to the left at a constant speed of 77.4 km/h (Figure-15).

| .
F) In the position shown (Figure-14), bar AB has an angular velocity of 4 rad /s
|
=

Knowing that the diameter of the wheel is 560 num, determine the acceleration (a) of

point B, (b) of point C, (¢) of paint D.

FIGURE ENCLOSED

i m(\
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Amswer all the questions.
Assime suitiehle data if missing.
Notativny used fave thefr peund meaning.
Q.No. Duestion ML

1. Twotape spools shown in Fig. | are atiached to an axle supported by bearings al A [12]
and D. The radivs of spool B is 30 mm and the radius of spoal C is 40 mm.
fnowing thal g = 80 N and thal the system rotates at a constant rate, determing the

reactions al A and 1. Assume (hat the bearing at A does not exert any axial Lthrust

and neglect the weizghts of the spools and axle.

R

Fig. |
OR
1t2)  Wire is being drawn at a constant rale from a spool by applying a vertical force Pto  [06]
the wire as shown in Fig. 1. The spoul and the wire wrapped on the spool have a

combined weight of 20 1, Knowing that the cocfficients of friction at both A and B

Fig. 2

ka

Contd...
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U'fhy  For the linkage shown in Fig. 3. determine the couple M required for equilibriuom |06]
: when ! = LEm Q=40 N, and 0 ~ £5°

! Fig, 3
1(:":1}, Water flows from a drair spout with an initial velocity of (075 m/s at an angle of 15% [06]
with the horizontal (Fig. 4). Determine the range of values of the distance o Tor

which the water will enter the trough B¢

EF-HE R Aaas

Fig. 4
2 A 4 kg collar € as chown in Fig. 5 slides on a horizontal tod between spring A and  [06]
B. If the collar is pushed to the right until spring B is compressed S0 mm and

released, determine the distane

¢ through which the collar will travel. ESSUmIng (a)
no tricton between the collar and the rod (b) & coefficicnt of friclion w, = .35,

M T L i TR e e BT

Fig. 5
0OR



The masses of biocks A, B, and C shown in Fig. 6 are ma = 4 kg, mp = 10 kg, and  [06]

me = 2 kg, Knowing thal P = 0 and neglecting the masses of the pulicys and the
effect of triction, determine (a) the aceeleration of each block. (b)Y the tznsion i the

chord.

Fig. 6
A system shown in Fig. 7 consists of three panicles A, B and C. We know 1hat my =
Ake, my = 2 kg, end mc = 4 kg and that the velocities of the particles expressed in
mis are, respectively, va = 4i + 2 4 2k, vag = 4i + 3j, and ve = -2 + 4§ + 2k

Dietermine the angular mementum H, of the svstem about O,

Eig/ 7
Two blecks and-a pulley are connected by inextensibic cords as shown in Fig. B
ihe pulley has anoinitial angular velocity of 0.8 radfs counter elockwise and a
constant angutar acceleration of 1.8 rad/s” clockwise. Ader 5 seconds of motion,

determine the velocity and pusition of (a) block A, (b) Block B.

Foee 8

B oo e |

06|

jus]
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3h)  Sinall wheels huve heen attached to the ends of rod AB and roll freely along the  [06]
 surface shown in Fig- 9. Knowing that wheel & moves to the lefi with a constant
velocity of 1.5 mifs. determine (a) the angular velocity of the rod. (1) the velocity of
end B of the rod,

i ¥

4(a)  Draw the stress-strain curve for mild stee! and show the different points on it [G4]

4(b)  In a statically determinate structure (Fig. 10). determine the final stresses in each [0&]

o

bar, Given:

ey = 20, = {2x1077°C

Ly = 2B, = 2% 107 Mimm?

Acul = Az = 24, = 12000mm?
Liewr = Lewy — Lo = 1000mm
Applied load - 80C N {compressive)

Temperature Is increased by 400,

87,3

4'(h)  Deiermine the fina stresses for the strseture as shown in Fig, 11, |08]

‘|emperature decreases by 40°C,
Gou = 20 = 12x10°°7C

Ee=2F = 2x10° Nimm’

Leii = Leag = Ly = 1000mm




<]

-

Act = Apg = 2A; = 12000mm?
P = Applied load at fixed ends is 800 N (compressive)

Ty 7

Fig. 11
Determine the SF and BM (Fig. 12) and draw SFD and BMD

Determine tie bending stresses for the beam as shown in Fig. 12 and Fig 13, Draw

the bending stress diagram also.

Fig. 13

[12]

1121



1(c)
2(a)

2(b)

2%(a)

2014-2015
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(ELECTRICAL/MECHANICAL/CIVIL/CHEMICAIL/ELECTRONICS/
COMPUTER/PETRO-CHEMICAL ENGINEERING)
APPLIED CHEMISTRY ;
(AC-111)

all the questions.

are allotted against each question.

Question
Give the different sleps in gravimetric analysis. Explain in detail the pmcipilaﬁc-n step in
gravimetric analysis.
Draw a labelled curve for the titration of 100 ml of 0.1 M HCI with 0.1 M NaOH.
Differentiate between the primary and secondary standards. .
Draw the block diagram ni.’ a single beam ultravielet-visible spectrophotomelter.
& OR
Describe the different types of precipitates and impurities thercin in gravimetric analysis.
Explain different methods used for the minimization of impurities in precipitates.

Calculate the molar absorptivity of a solution based on the following data. Absorbance =
2.5, witdth of the sample holder = 1.0 cm, concentration of the solute = 4.5 g/L. and
molecular weight of the solute = 336. )
Give the classification of chromatpographic techniques. Explain any one of them.
What are the requirements of water for municipal use? List the various steps involved in
the treatment of municipal water. Explain disinfection siep in details.
Write short notes on:
(i) Chemical equations of lime with hardness causing impurities
(iii) Caustic embrittlement 3

—

OR

A water sample, on analysis, gave the following constituents in mg/L:
MgClL = 9.5, CaS0, = 34, CaC0s = 25.0, Mg(HCOs), = 73, MgSO, = 60.0, Si0; = 2.4.
Calculate the amount of lime and soda required for softening of 40,000 L of water if the

Co H_i?:l i

(3144)

m Marks: 60 . Credits: 04 Duration: Three Hours

M.M.
[04]

[02]
[02]
02]
(05]
[25]
25]
03]

[05]

[0s]




2’(b)

3(a)
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4(a)
4(b)
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6(a)
6(b)

6(c)

o

purities of lime and soda are 85% and 95%, respectively. (The atomic weight of Mg = 24,
Ca=40,Cl=3550=16,H=1,C=12,5=32and Si = I8)
Write short notes an the followings:
(i) Scdimentation with coagulation
(ii) Reactions of zeolite with hardness causing impurities
What is petroleum? What are the various fractions obiained from the fractional distillation
of petroleum? Mention the industrial uses of each fraction.
A coal has the following composition by weight: C = Qﬂd'.%; 0=3%;S=05%; N=05%
and ash = 2.5%. Net calorific valus of coal was found to be 8,490.5 Kcal/kg. Calculate the
percentage of hydrogen and higher calorific valus of the coal.
What is lubrication? Discuss the mechanism of thick film lubrication.
Write short notes on any three of the followings: i
{i) Flash point and fire points
(i) Viscosity and viscosity index
(iii) Saponification value '
(iv) Drop point of greasc
Write the mechanism of electrochemical corrosion in acidic cnvironment.
Differentiate between any two of the followings:
(i) Galvanizing and tinning
(ii) Electrochemical series and galvanic series
(iii) Dry corrosion and wet corrosion

What are the polymers? Differentiate between addition anc condensation polymers.

(314

|3+

[05.

[05

[04

[06

[03

Discuss the mechanism of free tadical sddition polymerization with the help of an_ [03

example.

Give the preparation, properties and uses of polytetrafluroethylene (PTFE) or Bakelite.

(04
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Note: Answer all guestions.

. (a) Wriic salient featurcs and trace the conic
16%° — 24xy + 9y* — 104x - 172y +44 =0
() Find the equation of the cone with vertex at the oriein and passing through the
Curve
C+y =16, z=3.
OR
(b") If PSP and QSQ' are two perpendicular focal chords ol a conic, prove that  [6,6]

1
PS-PS  0S-SQ'

15 constant,

2. (a) V=04 ), show that

ax’ E'}'E oe*

&% BB
(b) lix+y= 2¢” cos d and x —y = Zie” sin ¢, wherei= J{— 1) , show that
Ay By v
e i e
aes dd ox oy
OR
(b)) Hu=xytyz+zxV =x2 +y +z and w=x + 7y 7 show thatu, v, w are not |6.6]

independent and find the relation among them.

L%

{a) Obtain Taylor's expansion of the function flx, v) = &* cos ¥ in the neighbourhood
P )

|
of [1., %J upio Znd degree terms.

(b) Prove that the rectangular solid of maximum volume which can be inseribed ina  [6.6]

sphere is cube.

Contd.....2
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4

{b} Find by double integration the area tying inside the candiond r = af1 + cos 6) and
putside the cireler — 4.
OR
(b') Evaluate the following integral by charigi ng the order of istegration [6.6]
| h'm__x l'.i'_'\- dI

o ES *q'll{-":: = !j ' -

(a) Find the Fourler series (o represent () = x—x froen x =

1
that 1='———1—~|—i L

2 2 -~
1Z P 2t a3 gk

— % Ip X = n and show

{b) Find half range cosine series for the fancti onfixj=x 2fwr-2<x<2 [7.5]
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Answer all the questions. Symbols used have their usual meaning.

1(a)
1(b)

1(e)

1(c”)

i(a)
2(b)
2(¢e)

3(a)

®)

(¢}

3(a)

3(b)

3'()

s
i1

What do you understand by effective mass? Derive an expression for effective mass
and discuss its dependence on band curvature.

Discuss Hail effect in the case of p-type semiconductor. Obtain an expression for
majority carrier concentration in terms of measurshble parameters.

Si is doped with 10" Asfem® at 300 K, where is Ep with respect to Ei? Also find
minority carrier concentration. ( Given: kp=1.38x102 J/K, n=1.5x10"" em*)
OR

Discuss with the help of suitable diagrams temperaturc dependence of carrier
concentration in intringic and extrinsic semiconductors.

What are the postulates of special relativity? Starting with proper relationship between
x and ¥, obtain Lorentz transformation equations.

Write down Maxwell’s equations. Give a quantitative treatment of the travelling
electromagnetic wave and show that Eg/By= ¢

Find the mass (in GeV/c?) of a particle whose total energy and momentum are
4.00 GeV and 1.45 GeV/c respectively.

With the help of suitable diagram describe the construction of an x-ray tube and

cxplain the production of i) continuous and ii) characteristic x-rays. How the presence

of the minimum wavelength, Ams is explained in the x-ray spectrum?
An x-ray machine operates at a cerfain accclerating voltage such that the value of
minimum wavelength, ki produced is found to be 24.8 pm. Find the accelerating
voltage applied in the tube. _
Explain Compton effect (no derivation required) and how this effect is different from
pair production? An x-ray photon whose initial frequency was 1.5x10" Hz emerges
from a collision with an electron with a frequency of 1.2x10" Hz. How much kinetic
energy was imparted to eleciron? (lake h = 6.63x107* Ls)

i OR

Explain the term *pair production’ and show that it is not possible for the pair
production 1o occur in free space. What nafure of radiation is established by the
phenomenon of pair production? '

What is a group velocity? Obtain its mathematical expression and show that the group
velocity, v, associated with a moving particle is equal to the velocity, v of the particle
itself.

State Heisenberg’s uncertainty principle. If uncertainty in the position of a particle is
equal to its de Broglie wavelength, show that the uncertainty in its velocity is equal 10
its velocity. '

Duration: Threc Hours

[05]

[06]
[04]
[04]

[06]
[06]

[03]
[7]
(31

[5]

[04]
71 |

[04]
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4(a) What do you mean by a well behaved wave function? Write the steady state form of |
Schrédinger equation and selve it for the energy and the normalized wave function of a
particle trapped in a box (infinite square potential well) L wide. Plot the wave
functions and the corresponding probability densities for the two lowest quantum
slates.

4(b)  Show that the expectation value, <x> of the position of a particle trapped in a box L
wide is independent of its quantum state, i.e., o .

4(c)  Estimatc the probability of finding a particle in abox L wide between x =0 and x
= L/3 in its first exciled state (n =2).

OR

4° Discuss tunnel effect quantitatively 1o obtain an expression for the approximate
transmission probability, T of a particle of energy E through a barrier of height U such
that E<U

...............................
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Answer all the questions. Symboly used have their usual meaning. ,
* Some useful physical constanis are given at the end of the question paper,

1{a)  What do you understand by direct and indirect band gap semiconductors? Draw E  [6.0]
vs. k diagrams for aforementioned semiconductors and give five examples of
semiconductors to be used in light emitting devices.

OR

1(a’) Define mobility of a charge carrier, Taking into consideration contribution of [6.0]
electrons and hols, derive an expression for electrical cdnductivity of a
semiconductor, g

1(b)~, Calculate effective densities of states N, and N, for GaAs at 300 K (assume m,"  [4.0]
and m, do not vary with temperature). Also calculate intrinsic carrier
concentration and compare with the given n;_

[Given: m, =0.067 g, mn*‘—-D.4E m,, n=2%10° em™ and Eg=1.43eV]

2(a)  What is the basic principle of optical fiber communication? Taking into account [5.0]
step index fiber, obtain an expression for angle of acceptance hence write
expression for numerical aperture.

2(b) Categorize optical fibers on the basis of refractive index profile. Draw diagrams [2.5]
showing light propagation in thesc fibers. :

2(¢) The core and cladding of silica fiber have refractive indices 1.473 and 1.458 [2.5]
respectively. Calculate (i) critical angle of reflection for core ¢ladding boundary, 3
(ii) acceptance angle for fiber and (iii) numerical aperture

3(a) Define stimulated emission. Discuss construction and working of a ruby laser with  [6.0]
the help of suitable diagrams. Also point out some of the drawbacks of ruby laser,
OR '
3(a’) Discuss construction and working of a four level laser. Compare this laser with [6.0]
ruby laser.
3(b) A typical ruby laser emits radiation of 6943 A° because of transition between the [4.0]
energy levels of Cr'* ions. If ruby is 7 cm long 0.8 cm in diameter contains 10 '
" jons/om®. What is the maximum energy of a pulse radiation emitted by this
ruby laser? If pulse lasts for 5x10° sec, what is average power of the laser during
the pulse?
OR

3(c') Discuss the applicaﬁon‘s of laser in holography and isotope separation, [4.0] |

{:f'_gnjﬁ.::l-,.-l-
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6(a)
6(b)
6(2)
6(b')

b D -

What is Compton effect? Give complete quantitative treatment to obtain Compton
shift in wavelength.
A beam of x-rays is scattered by free electrons. At 45 from the beam direction the
scattered x-rays have wavelength of 0.022 A. What is wavelength of the incident
beam?

OR
Explain pair production and pair annihilation. Show that pair production cannot
take place in free space, ;
A 1.0 MeV positron collides with an electron at rest and the two particles are
annihilated. Two photons are produced; one moves in the same direction as the
incident positron and the other moves in the opposite direction. Determine the
energies of the two photons (Assume rest mass encrgy of an electron or a positron
to be 0.51 MeV).

Discuss physical significance of a wave function? Obtain the time dependent form
of Schrodinger equation. E
Find the probability that a particle trapped in a box L wide can be found betwe
0.45L and 0.55L for the ground and first exited states. '

What is statistical mechanics? Derive an expression for molecular energy
distribution, n(g)de in an ideal gas, Use this distribution to show that average
energy of ideal gas molecules is 3KT/2.
Find the most probable, average and rms speeds of oxygen molecules at 20°C.

OR
Discuss Dulong-Petit law for specific heat of solids and mention its failure. Obtain
Einstein’s formula for specific heat of solids.
The ermi energy in silver is 5.51 eV. Estimate the average energy of free
electrons in silver at 0 K. What temperature is necessary for the ideal gas
molecules to acquire this value of average energy

Some uscful physical constants
h=6,63x10~* I.s, kp=1.38x10"" J/K.
m=9.1x10%' kg, m,=1.67x10% kg, m(0;)=32 amu, =3x10° m/s
m(8)=1.5x10"m? = g~1.6x10"C, lamu=1.66x10"Kg

1556
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Answer all the questions.
Assume suitable data if missing.

Neat and good drafied drawings will be credited more.

Q.No. Duestion

1 Represent the followings:-
a) A school bug in side elevation.

b) A palm tree in elevation.
¢} Any two different kind of textures (in box size 80 mm X 60 mm)
2 A hexagonal ' prism, ~base 30 mm side and height 65 mm has its axis inclined at
" 45" to the HP and has an edge of its base_on the HP and inclined at 30" to VP.
Diraw its orthographic projections.

OR

2' A hexagonal pyramid , base 30 mm side and height 60 mm, has one of its slant edges
on ground. A plane containing that edge and the longitudinal axis is perpendicular to
the HP and inclined at 45" to the VP. Draw its orthographic projections,

3 A cylinder of b.ﬂse diameter 50 mm and height 50 mm is resting on ground on its
base. It is being cut by a plane in such a way that in elevation it appears as two cqual
right angle triangles of base 50 mm and height 50 mm. Draw the development of
lateral surface of bottom part :Jf‘lruq-caied cylinder,

10

10

10

A
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4 Draw isometric view of the object shown in fizes=- 1. 10
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Maximum Marks; 60 Credits: 04 ' Daration: Three Hoors
Answer all the guestions. ; P
Draw sketches to support _;mur AHSWET. '
Q.No. Question ' MM,
1 Define the term architecture, how it is both art and science as discipline? (10
OR
1" What are the qualities required for being a good Architect? [1op

Explain with neat sketch the basic Principles of Architectural Design? [l'ﬂ]
: What are the indispensable elements of architectural design, explain how different

[10]
planes are employed in any architectural symphony? "l

4 How history as a subject is important in Architecture, explain with neat sketches? [15]

T What are the various e!ements Laurie Baker used in his buildings, explain his [15]
philosophy and important works with neat sketches?

OR
5"  Explain the philosophy of Louis l Kahn and define with neat sketch the elemf:ms
used by him in 1IN Ahmedabad?
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Answer all the guestions.
Assume suitable data if missing.
Norations used have thelr ucual meaning.

Q.No. Question M.M.
1(a) Describe energy and nutrient flow in an ecosystem? [04]
OR

1'(a) Brieily describe the significance of biological ma'gniﬁc.ntion of pollutants through  [04]
food chain. Hlustrate with an example.

L ih} What reactions are responsible far the formation of photochemical smog [02]
1 (r:] Define ecosystem. Lisi biotic and abiotic components of a pond ceosystem f04]
2 (a) Brefly describe the effects of carbon monoxide and SO, on human health - ~ [04]
2(b) Determine the effeotive height of a stack, given the following data: ) [04]

() Physical stack is 180 m tall with a 0.95m inside diameter
(i)  Wind velocity is 2.75 m/s :

(iif) -Air temperature is 20°C

(iv)  Barometric pressure is 1000 millibars
(v)  Stack gas velocity is 11,12 m/s

(vi)  Stack gas temperature is 160°C

OR *
2’(b) Briefly describe the working of any two equipments used for particulate control [04]

2'(c) Define dry adiabatic lapse rate and briefly explain its significance on atmospheric [0
stahility. '

3 (a) = What are the various ways of expressing the strength of'a solution? Breifly explain ‘ [O4]

C’ahl‘rc‘ s P



3(h)
3 (c)

4 (a)
4 (b)

4(9)
5 (a)

5(b)
5 (c)
5 (x)

6 (a)
6 (b)

6 (r)

- 6(c)
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each of them.
Deseribe nitrogen eycle and explain its sionificamcs & esvsommenal engineering? [041
Define persistent organic pollutants and nmme $he Smporsnt persistent organic [{:iz-]‘ i
pollutants found in environment. :
Briefly describe the chemical water quality pessssters of comcern 10 human health [04]
What is the difference between coagulation =l Seccsiesion? Sricily deseribe the  [04]
mechanisms of coagulation.
What happens when wastewaloer is discharged o8 st (021
Explain the significance of COD test over BOD st Az sssiv=s for BODsisto be  [04]
run on a sample of wastewater. The BOD is expecied B0 semes fom 50 to 350, and
dilutions are prepared accordingly. In cach case. 2 stmesed 300 ml BOD bottle is
used. The data are recorded below: -
Bottle No Wastewater (ml) DOy DOs

1. 20 29 15

% 10 2.1 25

H : 5 92 538

4. 3 ° 93 _ 7.5
Find the average BOD; of the wastewater. _
Bricfly describe the BOD removal mechanism in stabilizston Ponds [02]
Draw growth curve of microorganisms under lmites ssbeteate conditions and  [04]
explain cach phase.

OR

Desion a rectangular primary clarifier for the wesimens of 15 MLD of sewage  [04]
assume surface overflow rate as 30 mfm’.d : 1 4
Describe the sources of municipal solid waste [ﬂfi]
Describe the flow diagram of solid waste management snd write the différent  [02]
functional elements, ]
Briefly describe the composting method of disposal of solid waste [04]

OR

Explain the parameters used for characterzation of solid waste

[04]
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1. Answer all the questions.
2. Assume suitable data if missing.
3. Notations used have their usual meaning.

.No.

1{a)

1(b)

1’(a)

1'(b)

X(a)

2(b)

2!‘

Questions MM
Define apparent power, active and reactive power as related to ac circuits. Alsoprove  [06]
that the active power in a pure inductance is zero.
An slternating voltage (80-+j60) V is applied toa circuit and the current flowing is [06]
{<4+j10) A. Find:
a. The Impedance of the circuit
b. Power factor
¢. DPower consumed
OR .
Using phasor diagram, obtain the relationship for line and phase current for delta  [06]
connected system.
Determine the voltage across the 242 resistor in figure 1 by using Norton’s theorem. [06]

Figure 1

A 100kVA, single phase, 1100/220 V., 60 Hz transformer has a high voltage [06]
resistance of 0.1 and a leakage reactance of 0.3 Q. The low voltage winding
resistance is 0.004 Q and the Jeakage reactance of is 0.012 Q. Determine the

equivalent winding resistance and reactance referred to the low voltage side.

What are the differences and similarities between elecirical & magnetic  cirouils?  [06]
Ok

An inductor has a core buill up of stampings of the shape shown in figure 2, the coil  [12]

being on the central limb. There is a Imm air-gap in the centrs limb which has a cross-

sectional area of 4 cm’. All other paths in the core have a cross-section area of 2 cm®

.The mean path lengths of the magnetic flux in each portion of the core are as shown

in the figure. If the relative permeability of the iron is 800, find the current needed in

the coil of 500 turns to produce a total flux in the air-gap of 0.8mWh.

Conld v 2.

.



3(a)
3(b)
3{c)
4{=)

4(b)

(=)

5(b)

5'(a)
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Explain the production of rotating magnetic ficld in a three phase induction motor.
Discuss the principle of operation of a three-phase alternator.
Why a single-phase induction motor is not self starting?

With the help of a suitable diagram explain the construction and principle of opération
of a moving iron (MT) instrament.

Describe with a neat diagram the functioning of induction type single phase energy
metcr.

Discuss the function of the following equipment in a steam power station: Condenser,
cooling towers, feed water heater and economiser.
How can hydroelectric power plants be classified according to: (i) water flow

regulation; (ii) head; (iii) load and (iv) plant capacity.
Also Discuse the factors affecting the site selection for a hydro power project.
OR
Write short note on solar photovollaic power plant.
With the help of a neat block diagram explain the functioning of coz! fired thormal
power plant. Alsa explain the function of Supcrheater,

LJI-J"

[04]
[04]
[04]

[06]

[06]

[06]

{06]

[05]
{o7]
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Answer all the questions.
Assume suitable data if missing.

Notations used have their usual meaning.

Part A (Q.1&2) and Part B (Q.384) questions are fo be attempted in separafte copies.

(J.No.

1(a)

1(b)

e

1(c)

1’(a)

PART A
_ M.M
Using phasor diagram, obtain the relationship for line and phase current for delta [05]
connected system. :
Determine the current J in the network in figure 1 by Thevenin’s theorem. [05]
20 1€2 -
b
Figure 1
A 100kVA, single phase, 1100/220 V, 60 Hz transformer has a high voltage, 105]
resistanice of 0.1Q and a leakage reactance of 0.3 (. The low voltage winding, |
resistance is 0,004 © and the leakage reactance of is 0.012 Q. Determine the
equivalent winding resistance and teactance referred fo the high voltage side, :.
OR
A single phase transformer working at unity power faclor has an efﬁcie:ﬁc}r of 90% [05

at both half load and at the full load of 500 W. Determine the efficiency at 75% full

load and the maximum efficiency.

(A n!r '-‘-‘:l =
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1’(h}) What are differcnt types of magnetic losses® Hom oo ey be minimized? [05]
1*(e) In the network shown in figure 2 defermune &) somt fmpedance; b) total current, I; [ﬂlij
c) overall power factor: d) active power 2d &) Resctive volt-amperes.

Ik O.015H

a)  With the help of a suitable diagram SpE== &= csmsction and pririciple of - [05]
operation of 4 permanent magnet moving coll (PMMT) srumant i ¥ <
2(b) How can hydroelectric Power plants be classses Socoeding fo: (i) water flow [Iji]
'« regulation; (it) bead; (iif) load and (iv) plant capacsy
s0 Discuss the factors affecting the site selection for 2 By power project.
2(c)/ What is the principle of operation of split phess et Draw ncat sketch and 105]

phasor diagram of split phase motor,
; PART B
3(a) Explain terminal characteristics of pn Junctien &ode & Sorward and reverse bias  [06]
regions. S
3(b) Explain the following terms: [09]

(i) Peak inverse voltage and Zener breakdows Dhenormenon
(ii) Virtual short in operational amplifier .
(iii)Diffusion and drifi clurent
OR
3(b) Design the circuit shows below (in figure 3) to provide = o=pui voltage of 2.4Y.  [09]
Assume that the diodes available have 0.7V diop 2t ImA and et AV=0.1V/decade
change in current.

Co ﬂj[c:I . _-'3}.|
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+ |
y |
E
Figure 3 ,
4(a) Differentiate between Enhancement type and Depletion type N-channel MOSFET.. [06]
Also draw ip-vgs (saturation) and ip-Ups characteristics with proper labelling for
both types of MOSFETs.
4(b) Explain the functioning of OPAMP-hased inverting integrator. [04
4(¢) Derivean expression for the voltage gain, V¢/V; for the circuit shown in figure 4: [ﬂS;:
Figure 4 i
OR .‘
[gf;

4'(c) FExplain the function of operational amplifier -based weighted summer. Design a

weighted summer using twWo opamps and resistors thal implements the following

fimetion:

Up = Uy + Uy — 33Uz — 4,

oy
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Answer all questions.
1.(a) Read the passage and answer the guestions that follow: ix2=10

(b)

Experiments have shown that in selecting-personnel for a job, InterVlewing Is at best
a hindrance and may even cause harm, These sfukies have disclosed that the judgments
of interviewers differ markedly and bear fittls or no relationship to the adequacy of job -

- applicants. Of the many reasons why this should be the case, thres In particular stand oul. |

The first reason Is related to an smor of judgment known as the halo effect. if a'person
has one noticeabla good Irait, their other charactsristics will be judgad as better than thay
really are. Thus, an Individusl who dresses smartly and shows salf-confidance s likely to
be [uddad capatile of doing a job well regardléss of his or her real ability. The homs sffect

s essentially the Sarmit 00T | bul focuses on one particular bad trait. Here the Individual wil

be judged es Incapable of doing a good job.
Intenvewers are also prefudicad by an effect called the primacy effect. This edmor occurs

* when Interpretation of later Infonmation 15 distorted by earfier connecled information. Hence,

in an Interview situation; the intsrviewsr spends most of the interview trying to confirm
the Impression given by the candidate In the first few moments. Studies have repeatadly -
demonstrated that such an impression is unrelated to the aptitude of the applicant.
The phenomenon known as the confrast effect also skews the judgment of interviewers.
A suitabls candidats may be underestimatod’ bscause e or sha contrasts with 4 previols.
one who appears exceptionally Intelligent. Likewise, an avarage candidate who is preceded
by cne who gives a wesk showing may ba ]u;:lgad' as more suitabla than he or she-really is. -
Sinca intarviews as a form of persoinel sefection have been shown o be inadequata,
other sélection procedures have been devised that more accurately predict candidate
suitabifity. OF the various fesis devised, the predictor that appears to do this mest
suceassfully ls cognitive ability as maasured by a varlety of verbal and spafial tests.-

(i)  What does the author mean by the phrase ‘essentially the samc error’?
(a)  The cffcet of the error is the same
(b)  The error is based on the same kind of misjudgement. (02
(¢)  The effsct focuses only off negative traits.
(d)  The individual is considered less capable ofithe job.

(i)  Explain the primacy cffect in an interview, . 02
(iii) In addition to the interview as a selection procedure, what other ways have

heen devised? 02

02

(iv)  Give synonyms for the following words:
hindrance, trait, prejudice, disclose
(v)  According to the passage, what kind of a person has better chances of being

selected based on interview as a selection procedure? 02

Write a summary of the passage given above. 10
UNIT-II :
What were the Seven Commandments that the Old Major had set for the Animal
Farm at the begimming of the novel? ol 05
' OR
Give a brief character sketch of Napoleon.
What is the author’s philosophical view of the future and of the direction which e

humanity will eventually take in The Time Machine? alin
Contd.,..2.
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What kind of people were the Elois? What was their life like?
UNIT-III
4, Read the passage and answer the question that follows: 10

""" " Technology is avaliable to expidit the potential energy formed
by tides for the generation of electrical energy. The basic -
structure i & barage or dam bullt across e river gstuary or &t the
mouth of & biay. This dam is similar to that used in hydroetectric ©
power plants built scroes flowing fivers, Al regular intervals
along thie dam, gates and turbines are installed: When the tide
is rising, the gatéé aré opened. This allwvs wafer to flow Into the
ares behind the barrags, ralsing the water fevel thefe. Vhen the

allowing the water to discharge put. The force of the fiow tums
the turbines and generates electricity. Itis also possible o uss
tidal energy when the watat flows in the other direction — therough
the gates Inlo the estuary from the sea. L ' :
i this way, four perlods of energy production are possible
every day, since coastal reglons experisnce two high and ftwo
jow fides in just over 24 hours. In order for prectical amounts
of elestricity to be genarated, the difference batween high and
low lides must be gt least five mefers. Tidel power is renewable,
nen-poliuting, and contributes no greenhouse gases o e
atmosphere. This kind of systemn can provide & useful epergy
supplement to other sources in an era of diminishing foss fus!
Ieseveas. ; G
Make notes of the passage given above.

OR
Wirite the process of making a power point presentation.
UNITIV
S, Read the following passage and write a précis of the same. 03

Pwp]smquegdmmgthbad&ﬁjﬂnuffbmndemwwﬂnmamdxshﬁzm
) ﬂ:aiﬂma}rlpadtnpnt:nﬁﬁlheahhhpzarﬁs. : =
ﬂmwgm.m@mwmmwaumﬁm.aﬂxmﬁ@mﬁ
that it was impartant for the development and health of teeth. According to these
studies fludride improved the enamel of developing teeth so that teeth were SLODEST,

- acid resistant, mdhe!pedthebodrrchmlddamﬁgedenzmel

Without people gwngthmmnmt,ﬂnmdewas added to the water in some areas
where the amounts wete low, However, new studies do not show a difference between

mwmtﬁhémr-m.m__mdm@m@mmmdﬂmmm
Water. T‘htmfh;midciuﬁmmtermrmtﬁaﬂyﬁaim'thﬂmﬂoummﬁlm,it
haabcmshmmtd'acmm-mpmplcibudiesmdmﬁd: effects, . i
¢ Peopksi:mﬂdnmauwthmpa&tﬁmhew-Mamhﬁde_mimmg-
mdfhmddﬂs@plmﬂtsshquld-.nxbﬁadded_mmmmmrhpmt PRI
E:mﬁcaﬁmﬂdnmbea&dedmuamﬂkethEMtﬁmdthmitshmldmthe
mmhhﬁb@m&tﬁ%ﬂbﬁﬁhﬂmﬂmmmm&mh-
hﬂkﬂumdhnEnEwmmmdaﬁtmntthﬂnthmenfchﬂdrmmamaﬁwhﬂe
: thmis:hd&mﬁdnmthﬂwatﬁ.h_tﬁbmﬂndf-thacubsmdiﬁmm.
mﬂmmmhﬂt&mmmﬁsm@ydﬁﬁ,ﬁhm
 preck down enzmel, hm'italsu‘musﬁ'a'pbhleﬁﬁiithewﬂcr suipply, like iga. - ;
'paismﬂwasitinmﬁmaladm'ﬂeéﬁﬁhﬂmmiﬁﬂa,ml'ﬁﬁﬁhink '
mmﬂsgh:ﬂhmmﬁmgmmmﬁmﬂﬂ‘shuuﬁpmpk«m

-

C’:\FPF B =y _
s
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UNIT-V
Complete the following by choosing the appropriate words from the given list: 05
The mathematics to which our zre exposed at school is, with rare
. based on the classical yes- or- no, right —or-wrong of logie. It
normally doesn’t include one word about as a mode of reasoning or as
a basis for several alternative conclusions.
(exceptions, probability, youngsters, comparing, logic)
Write an essay on any one of the following topics in about 300 words: 10
(1)  The future of Engineering
(i)  Television as a medium of education,
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B. ARCH. / B. TECH. (AUTUMN SEMESTER) EXAMINATION
THERMAL SCIENCES ;
(ME-101)
Msyimum Marks: 60 (Credits 04) Duration: Three Hours

1(a)
1(b)

i{c)

2(a)

2(b)

Answer all questions

Draw suitable diagrams, wherever necessary
Assume suitable data, wherever necessary
Use of steam table is allowed

Define property, state, path and process.
With the help of any suitable thermodynamic diagram explain why a quasi-static
process only can be shown on it by a line or a curve.
A U-tube mercury manometer with one arm open to atmosphere is used to measure
pressure in a steam pipe. The level of mercury in open arm is 97.5 mm greater than
that in the arm connected to the pipe. Some of steam in the pipe condenses in the
manometer arm connected to the pipe. The height Iﬂf' this column is 34 mm. The
atmospheric pressure is 760 mm of Hg. Find the absolute pressure of steam in bar.
A gas in a closed system expands in a quasi-equilibrium process from a volume of
0.20 m* at 200 kPa, 80°C to a volume of 060 m> in such a manner that:
p =225-125V, where p in kPa and V in m°. How much work is done?
A system consisting of a mixture of air and gasoline vapour at an initial temperature
of 15°C is contained in a rigid vessel. The mixture undergoes the following
PrOCESSEs in sequence.
(i) The niixture tempemmré is raised to 200°C by a heat transfer of +3 kJ,
(if) The mixture is ignited and burns completely; this process is adiabatic and
-tampwrature rises to 1500°C,
(iif) The temperature of the product of combustion is reduced fo 120°C by a heat
transfer of -32 kJ.
Evaluate the energy of the system after dach pracess given that the initial energy of
the system is 10 kJ. i
OR

[04]
[04]

[04]

[05]

[07]

f‘lﬂh\‘dw 2-



2(2)

Z'(b)

3(a)

3(b)

¥(=)

3'(b)

A mass of two kilograms of waler al a lemperature of 18°C is poured into an
insulated copper vessel which initially is at 2 temperature of 15°C. When the
temperatures have equalized, the water is at a temperature of 17.4°C. Determine the
magnitude and sign of the heat transfer for each of the following three system:
() The vessel and the insulation (ii) The water (iii) The vessel and the
~ insulafion plus the water.

In water cooling tower air enters at a height of 1 m above the ground level and

leaves at a height of 7 m. The inlet and outlet velocities are 20 m/s and 30 m/s
respectively. Water enters at a height of 8 m and Jeaves at a height of 0.8 m. The
velocity of water at entry and exit are 2 m's and 1 m/s respectively, Water
temperatures are 80°C and 50°C at the entry and =xit respectively. Air temperatures
are 30°C and 70°C at the entry and exit respectively. The cooling tower is well
msulated and a fan of 2.25 kW drives the air throush the cooling tower, Find the air
required in kg pér kg of water flow. Use Ah = C. At and C;, of air as 1.005 kl/kg K
and for water as 4.187 kl/ke K.
State two property rule and sketch a neat p~h diagram for a simple compressible
substance showing clearly all the regions, boundaries and significant points,
A pure substance is contained in a cylinder closed by z piston. The substance
undergoes a fully-resisted, constant pressure process in which the only work done is
the displacement work at the slowly-moving piston face. Show that the heat transfer
durmg the process is equal to the increase in the enthalpy of the substance.

! - OR
Find the enthalpy and entropy of steam when the pressure is 2 MPa and the specific
volume is 0.09 m*/kg.
A wertical cylinder, fitted with a frictionless leak-proof piston centains 0:03 kg of
Sry salurated steam. The upper face of the piston is exposed to the atmosphere: the
weight of the piston is such that the steam pressure is 300 kN/m?, A quantity of
sstor=ted waler at the same pressure is introduced. into the cjlinder and mixes
Soroushly with the sieam, When the mixture is heated subsequently, with the piston
Beld s=Somary, its state passes through the critical point. Find the mass of water

(3146}

[04]

[08]

[07]

(03]

[04]
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State Kelvin-Planck and Clausius statements of s::c-unﬂ law of thermodynamics and  [12]
prove their equivalence.

OR
In a refriperating plant shown in figurel the states of the working fluid (Freon-12) [12]

between the various component are as follows:

State 1: Wet vapour at -15°C; State 2: Dry saturated vapour at 30°C; State 3:

saturated liquid at 30°C; State 4: Wet vapour at -15°C,
The heat transfer from condenser q;= 1.5 kl/s and compressor power requirement is
310 W. All heat transfersto the atmosphere, and also fluid velocities may be
assumed to be negligible. Sketch the cycle on p~h diagram and using the given data
calculate:

(i) Mass flow rate of Freon in kg/s.

(i) The heat transfer rate qz from the cold region.

(iii) The enthalpy after expansion valve.

(iv) The enthalpy and dryness fraction at compressor eniry.

{v) The COP. ;

Propertles of Freop-12
Pressure, MPa Saturation - Specific Enthalpy, kifkg
Temperature, °C | Saturated liquid | Saturated vapour
0.1825 BE 22.3 181.0
0.745 30 64.6 199.6

A reversible heal engine operates between two systems at constant temperatures - [08]

of 600°C and 40°C. The engine derives a reversible refrigerator which operates
between system at constant iemperature of 40°C and -20°C. The heat transfer 1o
the heat engine is 2000kJ and the het work output of the combined engine-
refrigerator plant is 350 x 16° Nm. Evaluate the heat transfer to the reftigerant
and et heat transfer to the system at 40°C. .

State thermodynamic definition of positive work and prove its superiotity by

applying to an electric battery discharging through a resistor.

[04]

Con\‘.‘cg i
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Maximum Marks: 40 Credifs: 04 Duration: Three Hours
Answer all the guestions.
Assume sultable data if missing.
Notations used have their usual meaning.
Q.No. Question MLML
i | Assuming a suitable length of scale, construct a diagonal scale of R.F. = 1/40 to read [08]
opto a single centimeter. Indicate the following distances on the scale
(a) 3.57 meter (b) 5.42 meter
2 . A line PQ 20 mm long has its end P is in H.P. and 45 mm infront of V.P. The line is i)
- inclined at 45”to the H.P, The end Q is in V.P. Draw the projections of the line and
-~ find the true inclination with H.P. and P.P.
3 The pictorial view of a machine part is shown in figure 1. Draw the following views [12)
with first angle projection method.
(a) Elevation (b) Plan {c) Left end view
_ OR
37 A casting of V- block with quarter portion removed is shawn in figure 2. Draw the [12]
following views.
(z) Half sectional elevation
(b} Half sectional left end view
() Plan
4  The orthographic views of an object arc shown in figure 3. Draw the isometric  [10]
projection of the object along with a suitable isometric scale. i
JR
4 Develop the lateral surface of the square prism shown in figure 4 having cut in it. . [10]

(3147)

Open the square prism at the given seam.
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ENGINEERING MECHANICS

ME 103
Maximum Marks: 60 Credits: 04 Duration: Three Hours
Answer all the questions.
Assume suitable data if missing.
Notations used have their usual meaning,

QNo. Question M.M.
I Answerany two of the following.

a) Two forces P and Q sdre applied as shown in figurc 1(a) to an aircraft connection. [06]
Knowing that the connection is in equilibrium and that P = 500 N and Q = 650 N,
determine the magnitudes of the forces exerted on the rods A and B.

b) 'The lever BCD is hinged at C as shown in figure 1(b) and attached to a control rod at B. [06]
Determine the maximum force P which can be safely applied at D if the maximum

o allowable value of the reaction at C is 1000 N.

c) Two 10" wedges of negligible weight are used to move and position the 163 kg block.  [06]
Knowing that the coefficient of the static friction at all surfaces of contact is 0.25
determine the smallest force P that should be applied as shown in figure 1(c) to one of _
the edges.

2 Answer any two of the following.

a) For the plane area shown in figure 2(a), determine o).
i) Tle first moments with respect to the x and y axes.

i) The location of the centroid.

5) Determine the moment of inértia of the shaded area shown in figure 2(b}, with respect to [06]
each of the coordinate axes.

) A thin semielliptical plate shown in figure 2(c) has a mass ‘m’ determine the mass -
moment of inertia of the plate with respect fo (i) the centroidal axis BB® (i) the [06]
centroidal axis CC’ thai is perpendicular to the plate.

3 Answer any two of the following,

a) Slider block B, shown in figure 3(a), moves to the right with a constant velocity of 300

mm/s. Determine
[06]

i) The velocity of slider block A.

1i}  The velocity of portion C of the cable

ilf)  The velocity of portion D of the cable

iv) The relative veloeity of portion C of the cable with respect o slider block A

Contd.. 2,
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The nozzle at A, shown in figure 3(b), discharges cooling water with an initial velocity
Vj at an angle of 6 ° with the horizontal onto a grinding wheel 350 mm in diameter.
Determine the range of values of the initial velocity for which the water will land on the
grinding wheel between points B and C.

The rotation of the rod OA aboul O, as shown in figure 3(c) is defined by the relation §
= m (4" — 8t), where 0 and t are expressed in radians and seconds respectively. Collar B
slides along the rod so that its distance fom O is r = 10 + 6sin =t where r is in
milimeter. When t = Is, determine

1} The velocity of the collar.

if)  The total acceleration of the collar

lii) The acceleration of the collar relative to the rod.

The 20 kg block B is suspended from a 2 m chord attached to the 30 ke cart A which can roll
freely on a frictionless horizontal track, as shown in figure 4(a}. If the system is released
from rest when 8 = 35 °, determine the velocities of A and B when 8=,

An 80 kg man and a 60 kg woman stand at opposite ends of a 130 kg boat, ready to dive,
cach-with & 5 m/s velocity relative to the boat. Determine the velocity of the boat after they
have both dived, if

(i) The woman dives first
(i) The man dives first

Answer any two of the following,

a)

b)

c)

In the engine system shown in figure 5(a). /= 160 mm and b= 60 mm. Knowing that the
crank AB rotates with a constant angular velocity of 1000 r/min clockwise, determine

the velocily of the piston P and the angular velocity of the connecting rod when (i) 0 =90 -

(ii) 8 = 90"

A uniform rectangular plate has a mass of 5 kg and is held in position by three ropes as
shawn in figure 5(b). Knowing that 8 = 30°, detcrmine immediately after rope CF has
been cut, (i) the acceleration of the plate (ii) the tension in ropes AD and BE.

Each the gears A and B has a mass of 2.4 kg and a radiys of gyration of 60 mm, while
gear C has a mass of 12 kg and & radius of gyration of 150 mm as shown in figure 5(c).
A couple M of constant magnitude 10 Nm is applied to gear C. Determine

1) The number of revolutions of gear C required for its angular velocity to increase from

100 to 450 r/min,
i) The corresponding tangential force acting on gear A.

The double pulley shown in figure 5(d) weighs 13.6 kg and has a centroidal radius of
£¥7=tion of 165 mm. Cylinder A and block B are attached 10 cords that are wrapped on
& pulless =5 shown. The coefficient of kinetic friction between block B and the
surfaces s 0.25. Knowing that the system is released from rest in the position shown,
determine

1) TBe velocly of cylinder A as il sirikes the ground.

i) 'Ihciﬁmmaihlnckﬂmu.ws lr-gfore coming to rest. e h_\-cj 3

[0

[0¢

[06

[06]

[o6]

Lﬂﬁ]‘;

[06],
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ALL BRANCHES
APPLIED MECHANICS
ME-111
imum Marks: 60 Credits: 04 Duration: Three Hours

separate answer booklets for aftempiing section A and section B,
e suitable data if missing.

joris used have their usual meaning.

SECTION A

Q.No. Question M.M.

1.(a) Collars 4 and B are connceted by a 1-m-long wirc and can slide fr:aely on frictionless  (06)
rods (Figure-1). If a force P = (680 N)j is applied at 4, determine
- fa) the tension in the wire when y = 300 mm, (b) the magopitude of the force Q

required 1o maintain the equilibrium of the system.

Zo h\}}]\ e o



e B

1.(a") Three cables are used to tether a balloon as shown (Figure-2). Determine thevertical (06}
force P exerted by the balloon at 4 knowing that the tension in cable AB is 259 N.

1.(h) The coefficients of friction are ps = 0.40 and pe = 0.30 between all surfaces of contact, - (
Determine the force P for which motion of the 30-kg block is impending if cable AB

is attached as shown in Figure-3

OR ;
1.(b") Determine the vertical force P which must be applied at G so that the linkage is in (|

equilibrium for the position shown. (Figure-4)

Comtth.- 3
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2(a) The 18 kg block starts from rest and moves upward when constant forces of 20 N and (06)
~ A0 N are applied to supporting ropes (Figure-3). Neglecting the masses of the pulleys
and the effect of friction, determine the speed of the block after it has moved (.457

m.

Figure-5
2(b) A 1.8 kg collar can slide without friction along & horizontal rod and is in equilibrium  (06)
at 4 when 1t 1s pushed 25 mm to the right and released from rest (Figure-6). The

springs are undeformed when the collar is at 4 and the constant of each spring is 490

KN/m. Pelermine the maximun: velocity of the collur.

(L:r*ﬂlr?L ot é1
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3.(a) The bent rod 4BCD rotates about a line joining points 4 and D with a constant angular  ({
velocity of 75 rad/s. Knowing that at the instant considered the velocity of corner C

is upward, determine the velocity and acceleration of corner B, (Figure-7)

OR

3.{a’) The angular acceleration of a flywheel is defined by the relation ¢ =30e 7% where a
and f are expressed in rad/s? and seconds, respectively. Knowing that #=0 and & = 0
at { = (), determine the angular velocity and angular coordinale of the particle when ¢
=145,

3.(b) The motion of rod AB is puided by pins attached at 4 and B which slide in the slots
shown (Figure-8). At the instant shown, 8 =40° and the pin at B moves upward to the
left with a constant velocity of 150 mm/s. Determine (a) the angular velocity of the
rod, (b) the velocity of the pin at end 4.

E’_.an!rJ o Y
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SECTION B

Determing the stresses in cach rod of a compesite section due to a compressive load (12)

of 2000 N and a temperature ineresse by 60770, The composite scefion s lwo capper
rods and ene stea sod. Take length ol each rod ag 1000 ma Diameler of each copper
sod 15 300 mm and the steel rod 15 200 num,

Ee=2x 10°F Nimm® | Bpy=1x 107 Nomm?

s h % 1 790 it = 118 FO" 1 8E
The compaesite section bas collary a. both swies.

(14

Daterrine the wial volumetric strain in g cube of side 800 mm due te the following  {12)
Lo,

[oad alomg the length — 1200 N [ Tensile)
Tioad aiong the thickiness = 600 N (Compressive)

Load alome the width =300 M {1'ensile)

Take F= 2% 10° N/ nu®  and Poisson’s ratin =103

Determine the shear foree and herding moment m asimply suppored beam: of span (06
8 m with a central poipt load of 5kN and wd ]l of intensity ZRINm over the whale

span, Draw SED-awl BMD,

Determine the bending stress and shear siress inoa beam of rectangular cross-section {6}

as per following data:

Widih of the sectivn = 500 nam
Depth of the section = L1000 rmm
Max: BV %= 525 %107 N-mm

Max. S F. =1 8x 1" N
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Maximum Marks: 60 Credits: b4 Duration: Three Hours
Answer all the guestions.
Notations used have their usaal meuning.
Q.No. (Fucstion MM,
1 Answer [he following: [2%3]
() Principle of gravimetric analyss
{11} Chelomettc Gorations |
(itl)  Primary apd sceondary standards
(ivi  Analyte und titranl
(v)  Reguircments of a ti iriraetrie method
OR
'{a) Write Beer Lambert’s law and deseribe various terms involved [06]
A sample ol fron in ) £ cm cell showed an ahzorbance ol 046 at 340 nm wavclenglh
Find out the concentration of iren i1 absorplivity of the sample is 1,34 T glom™
1'(b)  Explain (he followings: | [04
(i) Mechanism of ion-exchange chromatography
(1) Statiouary and mobile phascs
Ia)  Givingchomical equations, explain the water .-iacuﬁcuiug by zeolite procesy and hist its [0
[imiiaticns
2(b) A sample of walsr on analysis pave he following resills R

(34481

2015-16
B.TECIL FIRST YEAR (AUTUMN SERMESTHE) EXAMINATION

APPLIED CHEMISTRY

Ca(HCO): = 2 1.8 me/L; MgIlCO: — 18.6 mg/L; CaS04 = 16.4 mgL; Mgl
0.6 mpyhy Feety = 18 mg/L; NapsUs— 5.0 mg/L
() Caleulate lernporary and permatent hardniass of the warer sample in mgL.

i) Calculate the amounl of ime and seda required to soften 107 litees of this water

Contd.....2




l'.l

3fa)

3h)

6(x)

6{h)
B{e)

OR
Write briel notes on the followings:
(1) Sedimeniation with coagulation
(11} Break point chlorination
(1)  Boiler eortogion
(ivi  Reacton of lime with ‘mpurilies cansing lemporary hardness
Dehine gross and net calonle values. Deseribe the determination of calorific val ue
of a =solid fuel by bomb calonmeler,
Desoribe Bergius process for the preparaiion bI synthetio petrot
Explain the followinags:
{i) Mechanism of boundury lubrication
{11) Silieopn Tuids
{11y Viscosity and viscosity index
(Ov)  Condihons where prease 15 used as labricant
Write notes on the followings:
(@) Mechanism ol electrochemical comosion by absorplion of oxvest
(b} Electrochemical scrics and its impartance
{¢) Corrosion control by proper flc.%ig,uirlgi
|
Give the preparalion, properties and uses of an%u,-' twa ot the fodlowing polyimers:
(1} Polvosters |
(i) Buna N
(iii)  PIFE
What is natual rubbuer? Give its limitazions

I stinguish between thermoplastics and thermesening plustics

134448
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: 8. Tesh All Brasces (I SEMESTER) EXAMINATION
Atmospheric Chemistry
‘ AC-308
 iximum Marks: ol Credits: U4 Puration: Threc Hours
swer all the quesfions. -
ssume suitable data if niissing.
) otations used have tireir usual meaning.
Q.Mo. Question M.M.
i(a) Enlistihe various zones of the atmospherc and discuss the significance of 151
stratosphere.
1) What is ?}mtothemical smog? Write the phntﬂchcmiual reactions involved in the i5]
formation of photochemical SIMOE.
UR :
) Wmie chort motes on any two of the following alternutive fuels: 151
G  P-Semss
(@) Siodiesc
@ CNG
1'(k) What is the imporiance of indoor air quality? Descripe the faclors affecting the 153
indoor air quality. |
1(a) What is clean air act? Define criteria polintants and discuss the SOUTCES and 5]
significance of carbon monoxide/sulphus dioxide.
aAb) Define particulate matter and give its classification, Deserd be'the efficts ol 13)
particulate maticr o humnan health, : '
I(a) Why the gassous polluiants ate monitored? How CO or NH; aze quamitativcl-_-; {5]
estimated? . |
_g[h‘] Write a brief nutes on ANy two of the followings: [2.5%2]

{1} Grab sampling and condensation

(i)  Fourier Transform Infrared spectrometry

Contd. ... 2.



4 {a}

4qb)

6 (a)

& ()

It
|

{iit)  Atomic Absorption Spectromeny
What is the pringiple of wet collactors? Feplain cyclone scrubber method in aiv
pollution control.

Disouss any twn of the Mllowings in Lrisf:

) Fabric tilters

(i}  Venture scrubber

(iii) Electrostatic precipitalor

What are natural oveles? Explain the carbon and nitrogen cycles in detail.
What is {he significance of Green Heuse effeet? Teseribe the various regional
impacts of global warming.

Discuss the formiation and depletion of ozone.

(3735)
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B.TECH. /R ARCIT (AUTUMN SEMESTER) EXAMINATION
(ELECTRICALMECIIANICAL/CIVIL/ELECTRONICS/C OMPUTERS
CHEMICAL/PETRO-CHEMICAL ENGINEERING)
APPLIED MATHEMATICS —1
(AM - 101)
Credits: 03
Wax Marks: 60 ' Durztion: Three Hours

Note:  Solve all questions.

. (&) Dztermine the values ol a, h tor which the system of equations 3x — 2y + 2 =b,
Sx— By +92-3, 25ty 1 az=- 1 has (1) 4 unique sohation (i) inlmitly many
solutions (iii) no sohution.

£ |29+6 (b} e -2 2
Vind the eigen valucs and cigen vectors of the matrix A=|-2 3 —1| also

{ 2 -1 3

" 2

find tae eigen valoes of 3A+4A-064 +21

OR

4=

]
-2 |Henee find A™. [6.6]
1

(7] Find the characlenstic equation ol matrix A=

— F |
b

ra

{8)  Find the pedal eguation of the curve 1" =a" cosn@,

b g
®) Trace the curve y = — by discussing its salient features.
¥ 7 2
(1 —x"

OR

(') Show that the asymploles of the curve -2y + x}f(lx — v+ }’(K —y)+1=0 cut [6.6]
the curve again in three points which lie on the linex—y +1 =0,
3. () sin™ % _ Sy ; z i
If y="—==rprove that ji—% }— =xy+1, By applying Leibnitz theorem
Nl— . dx
show that [‘L— x* )3".1+| —(2x Iy, — v, =0

OR.
(@3 Prove by Maclausin’s expansion that
Iogeoshy = -%—xl - EK4 ¥ 41—51”
by (D) Test convergence of the series whose gencral term 15
1 [3.7]

N+l

=n

Copsld,. o ?
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(b)

(b

(2)

(b

(b"

(345

s 1

fi)  Test the convergence of the series
6 5 14 5 2o

I+E*x-e— o —x" e T o
5 9 17 2449

Find the intrinsic equation of the parabola 37 — dax,

Show that the volume of the solid generaled by the revolution of the curve
3

i : s
¥=—— = aboutits asymplote is ~-n-a
+%° 2

OR

Find the area of the sutfacs formed by the revolution about the x-axis of an arch of
cycloid x =aft +sin t) ¥ =afl +cos t]

Solve any two of the following differential Equations

G lﬁ*j)dx =2xydy =)

(i) zx—‘;—z@ﬂy x4 dsinx

&y

s
11 .4
K dx*

dy
—X——-=y=%x4 logx
dx .
Solve the fmlluwiug svsten ol equations:
= |23+3 =1
d ¥
Ell +3% + 2y = 2™
R

A liguad | Jn & test tube cools from 70°C Lo 60°Cin4 tuinules, the room temperature
breing 30 "¢, Determine the n.,mpera‘ure of the liquid as a funetion of time, and
lime taken in conling down to 40%C,

ok ok

6
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2015 - 2016
BTECIVB.ARCIL AUTUM (I SEMESTER) EXAMINATION

(ELECTRICAL/MECHANICAT/CTVIL/TL. ECTRONICS/COMPUTER/CHEMICALS

PETROCHEMICAL ENGINEERING
MATHEMATIC S0
EAM-LT D
Credity: G4

Angwer all questions.

(&)
(k)

()

(2}

(a)

{b)

(a)

(b}

(B

(a)

T'est the consistency and hence solve x; + 2% — %3=2, 3 + 3 — 2%, 1,
dagy — B — =3, Mg | A | 2y =4

DURATION : THREE HOURS

31 4
{'ind the eigen values and eigen vectors of the matrix A =0 2 6
O 0 3
OR
State Cavicw-Hamilion theorem, Verily the theorem for the matrix 718
12 A - :
A L 1 ,‘-:l and express A" 4A7+ 8AY 1247 + 14A7 a5 a linear polynomial
=2
Hi A = .
Final the asvmptoles of the urve 4(x 4y 17x° ¥ooodx | Ay —x%y 12 -0
and show that they pass through Lhe points of intersection of the curve with the
ellipse x° = 4" =4,
OR
L % +1 gk 3 :
Trace the eurve v =— I mentioning its salient features.
x' —
{ oy (% T]
() If Cos™'| < |=log § =1 (show that x™y_ £ (2n+Dixy_, + 20y, =40
b o
{il} Expross lop{sinx) in powers of (x —3) by lavlor's theorem. Write =1 least [ 7+8]
Lhires non-sero Lorms,
Find the intrinsic equation of the curve: T =all —Cost)
oy o . [ET
The hyporbols, — —E =1is revolved aboul x-axls. Find the volurne cul off
R
fram one of two solids thus oblained by a plane perpendicular o x-axis and
disianee b lrom the veriex,
Find the area of the surface formed by revolufions about x-axis of sn aze of
cyeloid
x=ait | sinty—a{l+Cos1).
UR
Salve any three of the followmy
A o O
e G RS
dx dx
i d & P 3w
() —s+dy=sm" Ki+x0
x
Cond.....2
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e
4%y
fiiy x5 = T—x— =3y =x" logx
W, dn® dix : 3
1 i :
(v 2x* d {'+Txdf—:f—-3y =yt lﬂ
_ dx” ox _ we
{b) Solve the simultaneous differential equation
o +dx +3y =1
di
dy

= L Bx Sy g
i p.d

DR

(") A body falling from rest is subjected to the force of pravity and air resistance  [2

propertional to the square of the velocity, T the resistancy is equal to the weight

of the body when speed is b, show that the distance {raveled by the body in t

seconds is given by

- .

h—-iug [msh £
o b

,

ER LR




M453)

|U3]

0]

03]

[05]
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(Civil/Chemical/ Comnputer/ Electrical!

Maximom Marks: 60 Ceedits: 03

2015-16
BTECIH. (AUTUMN BEMESTLR) EXAMINATION

APPLIED PRYSICE-
AP-111

Note: Answer il the questions. Synsbols used have their usual neanings,

1(2)
1(b)

e}

2(a)

1(b)

{c)

3a)

3(b)

3c)

¥(a)

¥(b)

3'(e)

What are dizect and indirect band gap semicondnctors? Draw E vs. k diagrams and  [5.0]
give four cxamples in cach case.
Define mobility of a charge carrier, Taking contribution of electrons and holes, [6.3]
obiain an expression for current density hence write electrical conduetivity.
A Si sample is doped wit 107 As atoms/cra’ Where is Ee relative fo F at 0K 7 [3.5]
(Given: 1,~1.5x10" om™ and ke=1.38x10% J/K)
What are the postuiales of special relativity? Wrile down Lorentz transiprmation.  {6.0] -
Derive an  cxpression for relativistic length contraction using Lerentz
wransformation.
Write down Maxwell’s equations. Considering travelling electromagnetic waves  [6.0]
and using coneepi induved electric and maenctic field establish the relation-
= 1o En)'"*
An electron {me=0:511 MeVic®) and a photon (my=0) both have momente [3.8]
3.00 Me'V/c. Find total encrgy of sach,
Explain Compton eiffect? Obtaw an cipression for the wavelength shift, (A'-A1  [8.01
when a photon is scattered by ar electron at rest, i.e. (-1 = (Wme) (1= cos @)
4 2 nim photon is scatiered through an angle 60 ° by an eleciron at rest. Estimate [2.0]
the wave length of the scatiered photon. _
What do you mean by pait pmdn.mfdnn" Show Lhat pair productien cannol oscur i j4.0]
free (empty) space

: OR
What are confinuous and chamcteristic X-rays? Briellv discuss ihe production 5.07
mechanisms of (hese rays. Mention the approximate wavelength range of X-1ays.
What are phase and group velositica? Show that the velocity of the wave group  [5.0]
associated with a moving narticle is always cqual 10 the velocity of the parficle
Discuss Heisenberg vneertainly prmeiple. Mention various uncertainty relations j5.0]
you know and obtain qual itatively the incertainty relation; Ax.Ap2 i}

Contd.....2.
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s LTI

d(n) Define expectation value of a physical quantity. Set up the time dependent form of 19.9]
Schrédinger equation and hence deduce its (ime independent (steady state) form.

4b) Write the normalized wave function of a patticle frapped in a box L wide and  [6.0]
hence fnd the probability of finding the parcel in the box between »x=0 and x=Lin
when it is in the n™ state.

e B

OR

4(b) Elcctrons with energies of 0.5 &V are meident on a barrier 3.0 eV high and [6.H]
(.10 nm wide. Find the approximate probability for these electrons (o penstrate
through the barrier.

Some useful physical constants

h=6,63x10°" J.s, ka=1.38%10% )KL m,=0.1x10" kg,
m=1.67x 107 ke, m{02)=32 win, e=3x10"m/s _
{Si=1.5% 10" m qe=1.6x107°C, I amu= 166 x 107 Kg
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B TECH. (AUTUMN SEMESTER) EXAMINATION
(Civil'Chemical/ Computer/ Electricali Elsetronics/ Mechanical//Petro-Chemical/Arch. Enge.)
- APPLIED PHYSICS
] AP-i11
Maximum Marks: 60 Cregits: 04 Duration: Three Kours
»  Answer all the guestions. Symbols used Save their usual meanings.
©  Some useful physical constanis wre given of the end of the guestion paper,
[03] Iz)  Discuss Hall effect m the case of a p-lype semiconducting sample. Obtain an 6.5
expression for majority catricr soncentration in tenms of msagurable parameters in
| the given sample. What are the important applications of Hall probe?
1931 OR
-5 1(2") Define Fermi level Fy. Dlerive an expression for carrisr concentration in 6.5
conduction band at equilibrivm for & semizonductor and explain shifting of Ferm
level with the doping concentration,
1{b) Find the remstmty of intrinaic Ge at 300 § {C‘wen m,*=0.55 mg, m,*= =037 M, 35
Be=0.67 eV, 4,=3900 cn®/V.4 and pp=1900 cm’/V s}
2(a) Define numerical aperture and obtain an expression for numerical aperure in the 5.0 "
0] case of a step index fiber in terms of refraviive indices of core and cladding.
03] 2(b)  What are the advantages of optical fiber communication system over corventional 3.0
communication system?
|03]
(342 I(e) Caleulate angle of acceptance for step index silica fiber having refractive indices 2.0
1.48 and 1,42 for core and cladding respectively,
3a) Define the terms; induced sbsorption, sponlancous emission and stimulated 6.5
emission, Discuss construction and working of He-Ne laser with the help of
suitable diagrams, Compare this faser with the ruby laser.
02 .
1621 3(b)  If the anpular spread of a laset beam is ideally diffraction limited and is given by 3.5

0= 1.223/D, where 8y can be considéred the angle between a line parallel to the
center of the beam and a line paaliel to the “edge” of the beam, A is the
wavclength of laserand D is me diameter of the rod. For a ruby laser of diameter 1
cm and wavelength 6943 A", what would be the radius of 2 spot prajecied on o
screen placed at a distanee of T km?

4(a)  With the help of suitable diagram discuss the production mechanism of X-raysand 7.0
explain the term; Duane-Hunt limit, continuations and charscteristic X-rays,

d(b) An X-ray photon having frequency 1.5%10'% Hz undergoes Complon scattering 3.0

Cuntd. oo 4




4*(z)

4'{b)
Ha)

3(b)

6¢n}

&(h)

™(a)

6(b}

with an electron and emerges with a frequency ol %10 Hz. Find the kingtie
energy (1n joules) imparted to the elecoron,

LTS

Pxplain the terms-phase veloeity and group velodity. Obtain the expression for
group velocity, vy — (dwidk) and show that the group velosity, v, associated with a
moving particle is always equal to the velocity of the particie. v.

Find the shoriest wavelength present m the radiation from an x-ray mischine whose
accelerating potential 1s 50,000 V.

Explain the physical significance of the wave function, ¥ and discnss the
necessary conditions for it to be physically acceptable.

Write the steady state form of Schrodinger equation and solve it for the energy and
the normalized wave function of a particle irapped in a box (nlinite square
potential well} L wide. Plot the wave {unction and the comesponding probability
densiiies for the three lowest quantum states,

Discuss the physical significance of Fermi energy. Use the expression for nummber
of quantum states, g(g)de of free elecirons in metals to oblan an expression for

Fermi cncrgy. Show that average electron energy 2t O K i 3/3 Er.

Diraw 3 curve showing the distnibution of electron enerples in a metal at various
temperatures. Explain why the elecirons in a metal do not contribute to its speeific
heat?

OR
Otain classical result on specific heals of solids at eonstant volume and give its

lmitations, Discuss Einstein’s explanation of epecific heals of solids and show
that this resalt reduces 1o ¢lassical result at higher iemperatuares,

Vind the Fermi enerpgy of tungsien on the assumption that each ungsien atom

coniributes two frve clectrons fo the electron gas. The density of tungsten 1s 153
g em™ and its atamic mass is 183 8 am.

some Uselul Phvsical Constants

h=6.63%107" J.s. k=1.38%107 J/K,
m=9.1x10% kg, my=1.67x10"" kg, m{0;)~32 umu, o=4%10% mie
n(Si=1.5%10" m” q=1.6x10" G, 1 amu=1.66x 107 kg

3444

7.0

3.0

34

7.4

7.8

30

7.0

340




Maximum Marks: 40 Credies: -

(3462

2015-16
BARCH., YIRST SEMESTER EXAMINATION

ARCHITECTURAL DRAWING -1
AR-103

Anvwer afl the guestions.
Assume suituble data if missig,
Veat and good drafted drawings will be crediled more.

{).No.

1

Duration: Three Iours

Guestion MLIL

Bipresent the followings:-

a) An air crait in side clevation. 3

h) Planis in clovation. 3

¢) Wooden Texture {in box size 80 mm X 60 mim) 2

¢) Brick werk in clevation (in box size 80 mm X 60 mm) 2
A souare prise of base 30 mun side and height 65 mrn has its axis inclined at 437 1o 10
H.P. Tt has an edue of its base or 1L, which is inelived at 307 to V.P.. Draw 18
orthogrephle projectiond.

.
A regular peutagonal pytamid with the sides of its Dase 30 sem and height 30 mm 10
rests on an odyge of the base, The base is tilied until its apex 18 50 mun above the
level of the edgs of the base on which il rests. Draw crihographic projection of the
pyzamid when the cdge on whicd it cests, 15 patatlel to the V.15 and the apex of the
pyramid 18 towards VB
A eylinder of base diameter 50 nan and beighl B min s resting ofn ground on its 10
base, A cicular hole of diameter 40 mm is cut through the eylinder. The axis of the
hole is horizantal and Titersest the uxis of (he evlinder at 25 mm above base of
cylinder. Draw the development of surface of runeated eylinder,
I3raw isomelric view ol the object shown in figwre - 1, 10
Contd....2.
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(3459 B.ARCHL (AUTUMN SEMESTER) EXAMINATION
B. ARCH 1- YEAR
PRINCIPLES & PHILOSOPHY OF ARCHITECTURFE
AR-112
Maximum Marks: 60 Credits: 04 Duration: Three Hours
Answer alf the guestions,
Draw skeifches fo suppart your arvwer.
Eve
Q. No. Cucstion MM
Rof [6 1 Explain the need of architecture in the present scenario and what is the role of an [16]
architect in shapirg a sceicty?
2 What are the principles of architoctural dess gn. explain with figure the differcnt [10}
types of hierarchy?
3 What are the indispensable clements of archilectural desigh, explain with sketches [0
how lines are employed in any architectural symphony?
QR
3 Explain the City of Chandigarh as 2 remarkable work of Le Corbusier?
4 Expluin with neat sketches, how mathematics as g subject plays an important in [15]
architeclure from ancient time?
OR
e
nd |6.6 4*  How do physics be sermanc in architecture, explain with figure. what are the

¥arious important spplications of physicsin building industry?

3 Explain the basic philosophy of Zaka adid and how does she incorporates her [15]
philosephy in designing the buildings?




AsTangn  2005-16
B.IECH. (WINTER SEMESTER) EXAMINATION

SEAT

ELECTRONICS/COMPL TERS/ELECTRICALMECHANICAL/CIVIL/ACHEMEC ALY

PETROCHEMICAL
ENYIRONMENTAL STUDIES

CELLL
Maximum Marks: 60 Credits: 04 Duration: Threc Hours
Answer all the guestions.
dssume suftafile dafe if missing,
Notations uxed fuave their sl meaning.
0Q.Nu. Question Marks
1(a) ‘What is biodiversicy? Explain any two lovels at which biodiversiry can be  [03]
determined.
(k)  Write short notes on any twe of the following [05]
i, Values of hiodiversity
ii.  Role of economy, environment and seciety in sustainable
developments
ji.  Rain Water Harvesting
2(a)  Difierentiaic botween the exponential and the Ingistical population growth rate o5}
and explain the importanee of carrying capacity.
2(b)  Whal is the role of Information Technelogy on cnvironment and human health [05]
OR
2%b) Bricfly discuss the disaster mitipation plan for any natural disaster. [05]
3(a) Discuss the cnergy flow concept in ecological pyramid. What is ecological [05]
succession in ecosystem?
3h)  Whar are differeni water quality parameter? What are persistent organic  [03]
pollutants and there health offects on l}um:-ms?
d{a) Suggest a water treatment scheme for ground water having hardness. Brnefly  [035]

dizenas its each umil,

OR.

Contd.,...2.




4'(a)

4(b)

3a)

5

5(h)

6(a)

6'(b)

ETU . N

i

Draw typical wastewatcr realment schemme for domestic sewage.
What sare diflerent [imetional elements of solid waste management? Expluin any
disposal (echnigue for municipal solid waste,
Explain the aims and Obleelives of Alr (Prevention and Contrel of I'allution)
Act, 19817 Also briefly deseribe it important tealores,

OR
Whar is Global Warming? How itis responsible for Climeie Chan e
What is nfcneiiﬁﬂ whers is it in the anusphere and how it 13 Farmed in (he
atmosphere?
Phiscusy renewable and nonrenewahle sources of enersy? And write g short note
en alternate energy sources of energy’
Explain the aims and Objectives of Forest Conservation Act, 19807 Also briefly
describe its important features,

OR
What s Acid rain? Also mention its vauses and offects on environment.

(32560

[05]
[03]

[0S]
[057
[05]
05T

[03]

[05]
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B.Tech/ B. Arch Antumn 1 SEMESTER) EXAMINATION
(Clivil! F.fuctrir.aL-T-ilccn-unin:t-'{_'umputere’(:hmnit:ab"Pr:trudiihmnil:nl & Machanical)
BASIC ELECTRICAL ENGCINEERING (EE-101)
(3462) Maximum Marls: 60 Credit: 03 Duration: Threc Hours
Arswer alf the guestions,
Assumie suitahle data if piissin 2
Netations wsed liave their syl HEaning,
Q. N, ' Quesfion M.M.
I(a)  Find the Average valve and BMS value of the following waveform: [06]
N T
I i | :-
' \'. | )
| | I . \
r [T n 27 in =
L{b}  Using phasor disgram. obtain the relationship between ling voitage and phase [n&]
voltage for & star connected system,
OR
1*  Deiermine the currsnt Iy in the cireuit given below using superposition theorem, [12]
T
.ﬂlu,-.g_ rL

= 30 60

¢ b &

2a)  What ars different T¥pes of magnetic Josses? How can they be minimized? [05]
2(b}  The no-load eurrent of & transformer is 4 A at 025 p.f. when supplicd a1 250 ¥, 50 [0s]

[Tz. The number of turns on e primary winding is 200, Caleulate:

(i) Hux in the core
{if) The core luss
(i)  Magnefizing cvrren
ORr

2 A magnetic cireuit shown i ligure below is constructed of wraught iron. The cross  [12]
section of central limb is 6 sm? and each ouler imb s 4 cm?, [Fihe ool is wonnd with

Contd.....2
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=
500 turns, calculate the exciling cumrcet required 0 setup a flux of 4.2 mWh in (he
centrzl limb. BH curve of wrought iron are:
H{AT/m) :500 2000
B (Wbim?® : 1.125 1.5

4 ome

£

3a)  Why it single phase induction motor nol sclf-starting? Discuss any onc method of |06]
starting a single phase induciion matar,
Hb) A three phase 50 Hz, 4 pole induction motor has an induced emf in the rotor with a [06]
frequency of 2 Hz, calculate: .
(i) Synchranons speed
{xi)  Slip
(iii)  Spesd of the motar
OR
3'(a)  Explain principle of operation of 3 phase induction motor. [06]
3(l) A three phasc 16 pole alternator has a star connected winding with 144 sleds and 10 [06]
conductors per slol. The Hlux per pole is 0.03Wh sinuscidally distributed and the
speed jg 3TIRPM. Caleulate:

(i} The frequency
(iiy  The line induced emf

"

4(a)  Explain the principle of operation and appiication of moving coil instruments 106]
#b) With the help of neal diagram explain the working of induction T¥PC energy meter. 106]
S(a) Draw end cxplain the single line diagram of power svstem [06]
5(b) Classify hydroelectric power plant according tor [06]
(i}  Head
(i)  Load

(it} Plant capacity
{iv]  Water flow regulation
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B.TECIT. (AUTUMN SEM_ESTERJ EXAMINATION
[CiviL’F!lec.:nicab-’EJentmnil:sf(iumputerf.\“iechanicalf’l'elmn:hcmimlft_‘.hEmicalj
Basics of Flectrical & Flectronics Engincering
HF-111 {Part A & Purt )

Mazimum Marks: &0 Credifs: 04 Diration: Three Howrs

Ansiver gli the Guesiions,

ASsume suitoble dag if mtissing,

Newations used hyve theie wiuaf smeaning,

Par A (01 & 2} and Vet B (O3 & 4) gre 1o o answered in separate Lapies,

G.No. Questinn ML,
=i PART A
I{a) © the following theorems for AC network: {05)

{a} Thevenin's theores
(b) Nortan’s thecrem,
OR Mg
1(a")  Detcimnine: reurrent T in the eircuit shown -~ Tthe superposition theoren: [05]

1(b)  In star connection by using Phasor diagram show that: [05]

IVabl=Vhe/=|Via|=V1=/3F v

lie)  What are hystzresis and eddy current losses? How they can be minimized? [03)

(R

Hey  Draw exact cquivalent circuit offhe fransformer reforred 19 the primary. Also, draw 105]

the approximate equivalent circuit of the transformer referred to the primary as welj
as sccondary.

Conrd., .. 7
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2(n) Lxplain the prinziple of Opiration of g three-phase mfuetion motor.
Z(b)  Wiih the halp of diﬂgram_, explain the constrirction and orinziple of Cpération. pf
repulsion type M1 Instrument.
OR

W) With the help o diagram_ explain the driving system 2nd moving svitem of the
mduction lype singiﬂhphasc SNETZY Inejer

2{e}  Mow the hydrocieiri, POWer plant zencrates clectricity? Wrils the factors thar
should be considered fop selecling the site o hydroclectyic Power plant. Also, write
iis advantages,

PART B (to be answered iy 4 separate copy)
Ha)  Explainthe urrent equatinn of P Jinction diode,
3B) &) Forthe Zener diode network of Fig, 3(b), determ iN€ V7. ¥V, I, and s,

9} Repeat Part {a) with g, = 3 ko r
=+ V.g .
&
1ko
. +
Fjs= 16% Fe=10 v I.Zkﬂ.VL
3 Pry =30 mW B

Fig. 3(by

OR
3(b)’  Determipe Yeand Wy for the network of Fig. 3(by.

(3454)

05]
105

(03]

[05]

[041
[06]
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Fig. 3(b)°
Deaw the cireuit diagram of 3 cemer-tapped full-wave rectifier circuil, indicating the
dircetion of cunrent paths during positive and negative half cyeles of input. Explain
its aperation and determing its pcak inverse voltags,
Fxplain the cousiruction,  working  and characteristics of an n-chinnel
enhancement-type MOSEET
Wlhal are the different characieristics of an ideal aperational amplifier? Also,
explain the significsnce of virug) ground in an operational amplificr.
Describe the integretor and differentiator circuit USIHE op-amp.
R
Design an aperation! amplifier circuil that will produce oulput voltage:
¥, =05Y, -2y

r":T#.E.,{I}

f0s3

[05]

[04]

106]
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B ARCH/ B TECH AUTUMN (I SEMESTER) FXAM INATION
(FLECT/MECIL/CIV] [ JCHEM/FLECTRONICS/C OMPUIER/
PLIRO-CHEMICAL ENG INELRING)
FNGLISH
(DN 101)
Credits: 04
Max Marks: 60 . Dharation: Three Hours
Note: Answer all questions.
UNIT -1
(2} Read the passage and answir the question that follow: z-10)

Our need for water is constantly inoreasing, There iy an automatic increase

due to population growlh, while the overall improvement of living standards, the
Hght against hunger ihrough the irmigation ol more lund for food growing, and the
srearion and expansion of new incustrics, all forotell the need for even greater
water supplics throughout the world, Though it is difficull to caleulate the exact.
amount, it $afe to say that jn 20 years ime the demand for water will be roughly
double. Taced with such a situation it is obyiens that we should search as widely
as possible and with every available weans for sources of fresh waier thal seem Lo
he the least costly. But where do these sources exist? Doly a sustained und co-
ordinated program:ime of seienlific observation gl rescarch in hydrotogy will Lell
us the answer.
- Underground watcr reverses are puch larger tian those on the snifucs, but
a5 they are umseer we tend to undereslimate them. It i virtgally important that we
make use of these underground reserves, hut never haphazardly. I'or example,
where does the water come lrom which we (in¢ in one of another of the
wnderground watcr-bearing Jayers? How does it move? How is it renewed? What
are Lhe kaws of hydrogeology? Despite the immense pIOZIEss of rocent years, all
these questions have still not een fully answered.

1) ydrology is the study of; [02]

{u) Tleclricily (b) TWalel Fesources

ich Crase=s (d) Nune of the above
(iiy  Give two reasons for increasing water consumptions? | (2]
(iii) Inorderta find fresh water the au. ther recotmends the study of .. ... i [£2]
(iv]  The zig, ther contipns . a gainst misuse of what kind of reserves? [02]
(vi  Hydrogeology is the srudy of what feature? [02]
(by  Writc & summary of the passage gven above. 14l

UNIT - 11
2. Discuss the chief lenels of * Animadism® as visioned by Old ajor?
OR
Weite a brief character skelch of Boxer (5]

Coaptid... .2
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-2- 1
Give a detalled deseription of the year 802701 ADY G
OR
What kind of people were the Marlocks? Elaborate [05]
UNTT =10 M
Write the process of making a power puint presentation. LLof

OR
Write a report, an the celebration ol Sir Syed Day in your Hall.
OR

Write a report on the celebration of Eid Mildd-um-Nabi in vour ITall.

NI L
Read the follewing passage and wrile d précis ol Lhe sume:
What 12 e nature of the scientific attitude, the attitude of the man or woman whe
studies and applies physics, biology, chemistry, geology, engineering, medicine or
amy other scicuce?

We all know that scisoce plays an important role o the socictics o which
we live. Many people believe, however, thal our progress depends on two
different aspects of scicnce. The Grst of these is the application of the machines,
products and systems of applied knowledge that scientists and technologists
develop. Through technology. science improves the siructure of sociely and helps
man te gam inergasing control over his enviranment. New Fibres and drugs, faster
and safer means of transporl. new systems of applied knowledge (psvehiatry,
operational reseqrch ete) ars same examples of this aspect of science.

The second aspect is the application by all members of society, from the
eovernment of ficial (o the ordinary citizen, of the special methods of thought and
action that scienhists use n their worle

First of all. it seems thal a successtul scientist o3 full of curiosity he wants
to lind oul how and why the universe works, He nsually directs his attention
towards problema which he notices have no satislactory cxplanation and his
curiosity makes hm look for vnderlying relationships even il the data available
seem to be unconnscted, Morcover, he is & good observer, accurate, patient and
objective and applies persistent and logical thought ro the ohscrvations he makes,

Ile is sceptical — he does nol accepl statements which are not hased on the
most complele evidence available and therefore rejects amhority as the sole basis
for truth. {spproximately 262 words)

UNIT ¥

: : : 2 vad . =
Rewrite the following paragraph, putting all the ~-bs Into the Sintple Past lense:

The geochemisi goes Lo sea i 2 ship equipped with special pipes.
Technicians then push these pipes through thousands of {eet of water until the
strike the bottom ol the bcean. Then they drive the pipes intn the sea-hoflom and
when the bring them up again (hey are Tull of mud.

Write an essay on any one of the following topics in about 300 words:
(i} Humaneids : The new species

(11} [nternet and knowledge distribntion w the marginalized.

ER

s]

[(15] ¥

[10]
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2015-16
B.TECH. (AUTUMN SEMESTER) EXAMINATION
ALL BRANCHES
THERMAL SCIENCES

ME 161
Maximum Marks: GD Credits: 04 Duration; Three Elours
Answer all the questions.
Assume suitable dote if missing.
Notations used have their usual meaning.

QNo. Quiestion M.

i{a) Dilfergntiatc between: [04]

(i} Path funciion ard poiat funetion
(i) 2-stroke and d-stroke enging

1b) A new scale "N of temperaiure is divided in such a way that the ice point is 5 °N and  [04]
the steam point is 20 “N, Derive an cxpression between "N and “C. What is the
temperatire reading on this new scale when the temperature is 150°C2 '

1{c) A vacuurn gage shows that the prassure in & closed pas chamber is (L1 bar  [04]
(vaewum), The pressurs of the simosphere is measured as 760 mm by a column of
mercery. Find in bars, the absolute pressure within the chamber,

2(a) A balloon of (lexible material is o be filled with air from a storaye bottle until ithas  [06]
a volume of 0.9 m”. The anmospheric pressure is 1.013 x 10° N/m®. Determine the
work donc by the system comprising the air initially in the bottle, given that the
balloon is light and requires no stretching. Also explain what would be the offect on
work domi by air if the balipon is strerchable.

2(b)  Air passes through a gas turbine system at the rate of 4.5 keg/s. It entess the frhine  106]

system with & velocity of 90 m/s and 4 specific volume of 0.83 mfkg. It leaves the
turbine svsiem with 3 speeific volume of 1.45 m’fice. The exit ares vl the turbine

system is 0.038 w~. Tn ils passaze through the turbine system, the specific epthalpy

Contid. ... 2.




2'(a)

2’ (]

3a)

3

¥ia)

of the air is reduced by 200 k3kg and there is heat loss of 40 kifkg. Determine:

i, 'Theinlet area of the turbine
i, Theexit velocity of (he air
iti.  The power developed by the turbine system in Kilowans,

OR

Derive Steady Flow Brergy Buuation for a control volume.

A 10 mm diameter vertical eylinder, closed by & piston, containg a combusiibic
mixture at a temperature of 15 °C. The piston is fee o move and its mass is such
that the mixture pressure is 240 x 107 N the upper surface of the piston is
sxposed to the atmosphare, The mixture I8 1gntted As the reaction procceds, the
piston moves slowly upwards and heat tansfir to the sumoundingy takes place.
When the rcaction is complete and the temperamire of the contents has been reduosd
to the inftial value, 15 °C, it is found that the piston has moved upwards a net
distance of &5 mom and that the magnitude of the heat ansfor 1o the surroundmgs is
4 kJ. Tvaluate the inorease in the energy of the contents of the cylinder.

What are the limitations of & Throtling Calorimeter. Explain the working of a

Separating and Throttling Calorimeter with the help of a property disgram.

The properiies of 2 certain gas are related by
Py = 310{1+273)

and =, + 0847
where p is in N/m”, v inm’/kg .t in °C and u in kiikg.
A eylinder fitted with ¢ piston contains 0.02 m° of this gas ol a pressure of 350 1
N/m® and & temperatore of §0 °C. Az the gas expands io a lower pressure the wark
done by the gas i3 2900 N-m and the heat transter from the gas s 1.9 * 107 J,

ta) Determine the temperature of the pas aftcr cxpansion.

{b) If the pas underpoes an adiabatic process between the same ond states,

evaluate the work done by the gas in this case.

OR
A rigid vessel contains 1 kg of a mixture of saturated water and saturated sfeam at a
pressure of 140 » 16" N/m®. When the mixiure is heated, the state pazses through the

critical point. Bvaluate:

Contid. ..o de

(3450)

(0]

[06]

106

(6]

[88]




(i) The volume of the vessel

(i) The mase of Hquid and of vapour inthe vessel i itially

(jii) The tempurature of the contents of the vessal when the pressurs has risen 10
300% 16° Nim®

(iv) The heat transfir required T'IIJ produce the final state (1)

3'(b)  Define pure subsianec and state 2-property rule. 04}

&a) Show that vielation of ¥ alvin-Planck statement leads to the violation of Clausing  [04]
statement and vies-versa.

4#b) A veversivle heal cugine Operaies between 1WOo sysivms at constant iemperaiures of  [08)
600 7 and 40 °C, The enuine drives a reversible refrigeraior which operates
between systems at consiant temperatures of 40 *C and -20 °C. The heat ts ansfer 10
tie heat englue is 2000 ki and the net work oufput of the cnrnbmed SRging-
refrigerator plant is 350 x 107 N m.

{1) Evaluate the heat transfer to the rafrigerant and the net heat transfer (o the
systern at A0 "C
(it} Revensider (i}, given that the efficiency of the heat engine and the
coetficient of petformance of the refrigerator are each 40 % of their
respective maximum possible values.
OR

&'  In u refiigerating plant, the states of the working fluid (Freon-12) between the  [12]

vHriOUS componcis are as bllows,

Tvaporator and COMProssor: Wet vapour a1 a lmperaturs of -159C.

Compressor and condenser: dey saturated vapour ata temperaturs of 30 °C.
{londenser and expansion valve: saturated liquid at a temperature of 30 i 3
Expansiun valve and evaporator: wet vapour at a temperaiure of -15 °C..

The heat transfor rate from the Freon it the condenser is 1.5x 16* /s and the power
raquired to compress the Freon is 310 W, All heat transfers to the atmosphere, and
also Tuid veloeities, may be ussumed to be neglible.

Skeich the eycle un an elthaipy-pressure disgram and nsing the dats given below,

Contd...
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caloutate:

(i) the mass flow rare of the Freon in kgfs

(i} the heat transfer rate of the Freon from the cold region

(iif} the enthalpy of the Frean after the expansion valye
(iv) the enthalpy ang dryness [raction of the Freon at the entry 1o the
complressor

(¥) the coefficient of performance

Extract from {able of properiies of Froen-12:

[Fresms [ Sehmma T

| Soecitic eathalpy 10° g
| 10° N/’ temperans C Seated fid Y Sevemed v E
I T R R U
b 7 S s B — ]
[ 0.745 [ 30 64,6 | 1995

S(a}  Two witer tafs are connecied io éach othir troigh 7 risreury mmmE i 108]

inclined tubes, as shown in fgure. Ifthe nressuge difference between the two tanks
is 20 kPa, calculate “a’ and B

Iﬁ";mr ____il

by Sketch the Brayton eycle on p

-V oand T-8§ diggzam and

shew in the relevant 1047

diagram, the hegt supplied and work done i VALOUs processes,
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50) B.TECH./B. ARCH, AUTUNMN SEMESTER
(T SEMESTER EXAMINATION)
APPLIED MECHANICS
(ME-111}
Maximum Marks: 6l Credits: 04 Duration: Three Hours
WOTE: Answer alf the guestions from Section A & Section L.
Use separate answer sheet for both the sections.
Q. No. SECTION-A i ML,
1gy A hand truck shown in Fig. 1 is used to move two kegs, each of mass 40 ke, [8]
Neglecting the mass of the hand truck, determine () the vertical force P that
should be applied to the handie 10 maintain equilibrium when « = 35°, (b} the
cartespunding reaction at each of the twn whesls.
J00
DE'] 'z:[- e
EI-' J TN J'Jk
B0 o aw
'IJ
b 3 \
Al ITL
Figk 7
1(b) Determing the resultant of the forces shown in Fig. 2 (4]
OR
' 1(by A crale of mass 80 kg is held in the position shown in Tig. 3. Determine ﬁi} the  {4]
mment produced by the weight W ol the crate abour E, (7)) the smallest force

applicd at B that creates a moment of equal magnitude and opposite sense about E,

&
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Fig. 2 Fip. 3
OK |
['{a)  The machine part 458C shown in Fig. 4 is supported by a frictionless hingeat Band 6] |
a 10° wedge at C. Knowing that the coefficient of static friction at both surfaces of
the wedge is .20, determing {a} the force P required to move the wedge, (4) the
components of the corresponding reaction at 5,
1) Determine the vertical force P fhat must be applied at G to maintain the equilibrivm  [6)
ol the linkage shown in Fig, &.
o 30 mm
1800 N
350 mm |
47 v
¥ig. 4 Fig. 5
2 The masses of blocks 4, B, Cand D arc 9 kg, 9 kg, 6 kg and 7 kg, respectively.  [12]
Knowing thal a downward force of magnilude 120 N is applicd 10 block 0.
determine (&) the acceleration of cach block, (b) the tension in cord ARC. Neplect
I
Contid.oo:3- |
I
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4(a)

(b}

{3433}

the weights of the pulleys snd the effect of friction (Refer Fig. 6).

constant velocity of 500 mm/s. Al the instant shown in Fig. 7, dotermine (4) the

angular velocity of the rod. (3) the velocity of end B of the rod.

ol e h gy
[EEOEC R . s ]

2060 mn

Fig. 7

7 SECTION-B

(1) Deline ihe following terms: Poisson’s ratic, Ductility, Toughness, Brittleness.

(i) A vertical rod of “I.” m long fixed at upper end and carries an axial tensile load
‘P* farce. The tod tapers uniformly from diameter of ‘D" at the top and "d* at
the bottom. Derive the expression for the tolal extension of the bar.

OR

(i)’ A bar of 30 mm diameter is subjected to & pull of 60kN. The measured
sxlension on gauge length of 200mm is 0.09 mm and change in diameter is
0.0039 mm. Caloulate the Poisson’s ratio, modutus of elasticity (), modolus of
rigidity {C) and bulk modulus (K).

At @ point in a material under stress, the intensity of the resultant stress on & certain

plane is 50 MMN/m® (lensile) inclined at 30degree to the normal of that plane, The

Contd....

Rod AB moves over a small wheel at ¢ while end 4 moves 1o the right with a” [12]

[2]
[4]

[4]

6]
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S'tal

4(h)

o PP (34530

SI7Ess on a pl;ﬁne at right angles to this has & nonnal compressive component of
intensity of 30 Mt‘ifmi, Find,

(i} The principzal plane and siresses,

(i1} The plane of maximum shear and iis intensity.
Diaw the shear force and bending moment diagram for the following beam shown

in Fig. 8. Also find the maximum oending moment,

KN 41T T,
j\\“}“« vy ‘L_‘;ﬁ‘ )\H

7 < D
T1m#1mJ 3m “1m «‘—zm—»!'

Fig. 8
OR
Uraw the shear torce and bending moment diagram for the Tollowing beam shown
in Fig, 9. 2

11 - 3LM
k’r 3]5:141'!111 “}y
‘:P _.. F_l, =

Tt e« 1 _8m

g P

1.5m—

Fig, 9
A cast iron water main 12 meter fong of 550 mm outside diameter and 25 mm wall
thickness runs full of water and is supported at its ends. Celculate the maximum
stress in the motal if density of cast iron is 72 kN/m? and that of water is 10 KN/m’®,

6]

81

161




(3470)
2016-17
B.TECH. (AUTUMN SEMESTER) Examination
APPLIED CHEMISTRY
(AC-111)

Maximum Marks: 60 Duration: Two Hours

Answer all the questions.
Assume suitable data if missing.

1(a)

(b)

©

I’(a)

(b)

2(a)
(®)

Give the requirements of a good disinfectant. Describe the disinfection of water  [04]
using bleaching powder. Mention its demerits.
A water sample on analyses has the following analytical data in mg/L: [06]
Mg(HCOs), = 14.6, Ca(HCO3), = 16.2, MgCl, = 9.5, CaSO4 = 13.6 and NaCl =
11.0. Calculate temporary and permanent hardness of the water sample in mg/L.
Calculate the amount of lime and soda required in kg for softening of 10° litre of
water. [At. wts.; Mg =24, Ca=40,Cl1=355,C= 12,H=1,0=16,Na=23,5S=
32]
Describe the softening of water by zeolite process. Give its édvantages and  [5]
disadvantages.
~ OR

Write notes on the followings: [4x3]

(i) Priming and foaming

(ii) Requirements of water for municipal and industrial uses

(iii) Sludge and scale formation in boiler

Describe the role of alum and sodium aluminate in coagulation of impurities in [3]

water.
What are fuels? How are they classified? Give examples in each category. 31
Differentiate between any TWO of the followings: - [2x2]

(i) Net and Gross Calorific value
(ii) Proximate and ultimate analyses

(iii) LPG and CNG

Cor\l'ﬂl’wfzf



(©)

@

(@)
3(a)

(b)
©

©)
4(2)

(b)

©

Explain the selection of lubricant for

(i) Cutting tools

(ii) Internal combustion engine
Calculate amount of oxygen and air required for combustion of 1 kg coal having the
composition: C = 86%, H = 8%, O = 2% and ash = 4%.

R

With the help of suitable diagram discuss the mechanism of thick film lubrication.
Discuss the mechanism of corrosion of iron in neutral aqueous solution in presence
of dissolved oxygen.
What are characteristics of good paint? Discuss the role of pigments in paint.
Describe the following factors affecting the rate of corrosion:

(i) Purity of metal

(ii) Influence of pH

(iii) Relative areas of anodic and cathodic parts

(iv) Presence of impurities in atmosphere

OR

Write a note on galvanizing.
With suitable examples give the classification of polymers on the basis of
(i) structure and (ii) synthesis
Write short notes on any THREE of the followings:

(i) Limitations of natural rubber

(ii) Vulcanisation of rubber

(iii) Preparation, properties and uses of Bakelite

(iv) Free radical mechanism of polymerisation

Write preparation and properties of Buna-S «

(3470)

(3]

[5]

[5]
(5]

[4]
[6]

[6]
(4]

[3%3]

[2]
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2016-2017
B. TECH/B.ARCH. AUTUM (I SEMESTER) EXAMINATION
(ELECTRICAL/MECHANICAL/ClVlL/ELECTRONICS/’COMPUTER/
CHEMICAL/PETRO-CHEMICAL ENGINEERING)
MATHEMATICS 1

(AM —111)
CREDITS: 04
Max Marks: 60 Duration: Two Hours
Note : Answer all questions.
1. (a) Show that system of equations — 2x +y + 2= a, X = 2y+z=b,x+y—-2z=chas [8+7]

no solution unless a + b + ¢ = 0. In which case there are infinity many solution?
Find the solution whena=1,b=1,¢=-2.

(b) 12 3
Given matrix A=|0 -2 6
0o 0 -3

Find eigen values and eigen vactors of the matrix A. Also find the eigen values of

A3 +5A% +6A +1.

OR
(b") ra -1 1
Using Cayley--Hamilton theorem find the adjoint of the matrix | -1 2 -1
|1 -1 2
2. (a)  Find the asymptotes of the curve [7.5+7.5]

<t —13x%y? +36y" + 5x%y - Sxy® =30y’ +xy +7y?—~1 = 0 and show that they
cut the curve at eight points which lie in a circle.

OR
(@) ’

" X . :
Trace the curve y =~ 5 gIving 118 salient features
1-x

(®)  Ify = sin (m sin” x), show that (1 - )yn+2 —(2n+ l)xyn+l = (nz —m? )yn =0
also find yn(0).

3. (a) A quadrant of a circle of radius a revolves about its chord. Show that surface area [7.5+7.5]

of spindle generated is given by 2ma’ \/2(1 - Z}

(®)  Find the length of one loop of the curve 9y = (x —4)(x - 7)2 X
OR
(b))  Show that the volume of the solid generated by the revolution of the curve

. S
(a = x)y2 — a’x about its asymptote is -lb—nza’ "

P
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(a)

(b)

(b)

e
Solve :
(1) (DZ —l)y =sinhx coshx cosx
d? d
:e 2 y Y X
11 X' —5+4x—+2y=e
W) dx? dx 4
Solve the simultaneous equations
gx—+-d!»~2y =2cost—7sint
dt dt
dx gy +2X =4cost—3sint
dt dt
OR
The differential equation for an electrical circuit is given by
s g
LEL;+”£
dt® ¢

(3476)

[7.547.5]

=0, where L & C are constants and have their usual meanings.

Find the current i as a function of t, given that I is maximum current and i = 0

when t = 0.
sk sk o ok ok
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B. TECH. (AUTUMN SEMESTER) EXAMINATION
(Civi!IChemicallComputerIEtectrical!EiectronicslMechanicallPetro—Chemica{/Arch.Engg.)
APPLIED PHYSICS
AP111

Maximum Marks: 60 Credits: 04 Duration: Two Hours

« Answer ALL the questions. Symbols used have their usual meanings.
o Some useful physical constants are given at the end of the questions paper.

1(a)  With the help of a suitable diagram describe the process of formation of energy [06]
bands in Si. Show that the electric current contribution of a hole is in fact due to the
motion of uncompensated electron in valance band.

(b) What is Hall effect? Give its two applications. A current of 1 mA is passed through {04}
a germanium sample by applying a potential difference of 400 mV across its length.
This sample is placed normal to 0.5 Tesla ma netic field. Calculate Hall voltage, if
concentration of majority carriers = 5.2 x10'" m™ , length of the sample is 2 cm,
width and the thickness of the sample are 1 cm each.

2(a)  Sketch the path of light inside the core of a reflected and refracted fiber. Obtain an  [05]
expression for numerical aperture (NA) of an optical fiber. Calculate NA and
acceptance angle for an optical fiber whose core and cladding refractive indices are
1.50 and 1.48 respectively.

(b) How many types of optical fibres are possible on the basis of material used for their [05]
construction? Discuss the processes of signal distortion and transmission loss in
optical fibers.

3(a)  Write various characteristics of laser light. Mention some applications of laser. [03]

(b)  Explain the working of a He-Ne laser. How He-Ne laser is different from ruby {07]
laser? '
Or
3’(a) For laser action to occur, the medium used must have at least three levels. What [04]
must be the nature of each of these levels? Why is three the minimum number?

(b)  With a suitable, energy band diagram, explain the laser action in a semiconductor |06}
laser. In what way a pr-junction diode used in semiconductor laser is different from
an ordinary pr-junction diode?

4(a)  Explain Compton effect and deduce an expression for the change in wavelength [07}
of a photon scattered through an angle ® by a particle of rest itass mo.

Continued ......2
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— R
(b) Define phase and group velocities. Show that the group velocity of a wave is given [03]
by:
_dv
y B
d(:}")
5(a)  What are important features of “well behaved wave functions”? [02]

(b)  Discuss, quantitatively, the problem of a particle trapped in a one dimensional box  [08]
L wide and obtain the expression for its normalized wave function. Plot the wave
function for the two lowest guantum states.

6(a) Derive an expression for the energy distribution of an ideal gas molecules, n(e)d ¢ [06]
with energies between ¢ and € +d € in a sample of a gas that contains N molecules
at absolute temperature T.,
(b)  Write three statistical distribution functions for classical and quantum mechanical [04]
particles. Show that probability of occupancy of a quantum state by two bosons to
be in the same state is twice that for two classical particles whereas it is zero for
two fermions.
Or
6’ Define Fermi energy. Obtain an expression for the quantum states of free electron in {1 0]
a metal, g(e)de and hence deduce an expression for the Fermi energy. Show that the
average energy of free electron in a metal at 0K is 60% of its Fermi energy.

Some Useful Physical Constants

h = 6.63x107* s, k=1.38x107 J/K
me=9.1x10"keg, m,=1.67x10% kg,  ¢=3x10°m/s  n;(Si)=1.5x10"" em”

n; (Ge)=2.5x10" em™
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B.ARCH. (3 SEMESTER) EXAMINATION
AR 103, Architectural Drawing -1
' Credits: 4
Maximum Marks: 40 Duration: 2 Hours

Answer all the questions.

Suitable assume any missing data.

All dimensions are in mm.

Neat and good drafted drawings will be credited more.

Q.No.
1

1!

Question
Draw orthographic projection of a hexagonal prism of base side 30mm &
height 60mm resting on ground on one of its base edge in such a way that its
central longitudinal axis is inclined at <60° to ground level and edge touching
ground is also inclined at <45% to vertical plane.
OR
Draw orthographic projection of a square pyramid of base side 30mm & height
60mm resting on ground on one of its base edge in such a way that its central
longitudinal axis is inclined at <450 to ground level and edge touching ground

is inclined at <45° to vertical plane.

A cylinder of base diameter 30mm and height 70 mm is resting on ground on
its base. It is being cut by a plane which is inclined at <60° to ground and
perpendicular to vertical plane in such a way that its passing through central
longitudinal axis at height 30mm. Draw development of surface of bottom part

of truncated cylinder.

Draw isometric view of the object shown in Figure -1

M.M.
15

15

10

15
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Maximum Marks: 60 Credits: 04 Duration: Two Hours
Answer all the guestions.
Draw sketches to support your answer.
Q.No. Question M.M.
1 Explain with neat sketches how mathematics play an important role in architectural (10]
compositions?
OR
1’ What are the basic responsibilities of an Architect, explain the need of an Architect  [10]
in present day situation?
4 What are the basic Principles of Architectural Design, explain the various types of [0}
hierarchy applied in architectural compositions?
OR
P What are the indispensable elements of architectural design, explain how different
planes are employed in any architectural symphony?
3 Explai . - . [10]
xplain how architecture serves as discipline and profession?
4 How do geography be germane in architecture, explain with sketches how [15]
architecture of different geographic region changes according to their climatic
conditions?
[15]
5 What is the basic philosophy of Lauri Baker, explain how he has incorporated

2016-17
B.ARCH. (AUTUMN SEMESTER) EXAMINATION
B. ARCH I- YEAR
PRINCIPLES & PHILOSOPHY OF ARCHITECTURE

locally available materials & traditional techniques in his designs?

(3478)
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Maximum Marks: 60 Credits: 04 Duration: Two Hours
Answer all the questions.

Assume suitable data if missing.
Notations used have their usual meaning.

Q.No. Question M.M.
1.  Differentiate between food chain and food web. Describe different types of food [10]
chains. '
OR
1°.  Define ecological pyramid. Describe different types of ecological pyramids. [10]

2. Define Pollutants . Write about Water pollution and Land pollution in terms of: [10]

Causes, Effects and Control measures.

3. Why it is preferable to harvest rainwater? Give name and function of different  [10]
components of the system used to harvest rainwater?

4(a). Discuss different forms of population growth curves, give their shapes 100. [05]

4(b). Write an short notes on any one of the followings: [05]

a) Water conservation.
b) Watershed management and its classification.
c¢) Population explosion.

S(a). Explain causes of man induced landslides. [05]
OR

5’(a) Discuss at least two renewable energy resources. [05]

5(b). Explain ozone layer depletion with diagram and reactions. © [05]

6(a). Explain at least 6 vital signs of climate change faced by earth [05]

6(b) State salient features of any one of the following acts in India. [05]

a) Wildlife Protection Act
b) Air (Prevention and Control of Pollution) Act
¢) Water(Prevention and Control of Pollution) Act
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Answer all the questions.

Assume suitable data if missing.

Notations used have their usual meaning.

Attempt PART A & PART B on separaie answer book

PART A (ELECTRICAL ENGINEERING)

Q.No. Questions M.M.
1 Attempt any THREE of the following questions [3%5]

a) Find the value of current I as shown in figure 1 by using superposition

theorem.

002

toa("} ) g@ tw
by

b) Find the Thevenin equivalent circuit as shown in figure 2 across the terminal

A-B.

FIGURE 1
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¢) Three impedances Zy,Z, and Z3 are delta connected to a balanced three
phase 400 V, S0 Hz supply of phase sequence ABC. Z; = 20£0°Q connected
between lines A and B, Z, = 20£0°Q connected between lines Band C, Z3 =
2020°Q connected between lines C and A. Calculate the phase and line
currents and the active or real power consumed.

d) Describe the pn’ng:iple of operation of single phase transformer. Derive the
expression of indﬁced emf in a transformer.

¢) Define the terms Residual flux density, Active power, Reactive power, Power

factor and Core loss in a transformer.

Attempt any TWO of the following questions [2%7.5]

a) Why can an induction motor not run at synchronous speed? The voltage
applied to the stator of a three phase, 4 pole induction motor has a frequency
of 50 Hz. The frequency of the emf induced in the rotor is 2 Hz. Calculate the
slip and speed at which motor is running.

b) With the help of circuit diagram describe the working of a capacitor-start
capacitor-run single phase induction motor.

¢) With the help of suitable diagram explain the operation of a permanent
magnet moving coil instrument. Why the scale of moving iron instruments is
non uniform?

d) Draw the layout of thermal power plant and briefly describe each component.

PART B (ELECTRONICS ENGINEERING)
Sketch the I-V characteristics of a pn junction diode in forward and reverse bias, and ~ [07]

mark the knee (threshold) voltage. Using the dicde equation, determine the diode
current at T = 300 K for a silicon diode with I; = 20 nA and applied forward bias of
0.6V (Assume n = 1).

OR
Give the piecewise linear equivalent circuit model of a didde and its mathematical ~ [07]
expression of diode current in term of diode ;/oltage. Determine I and V, for the

circuit shown in Fig. 1. Use the piecewise linear equivalent circuit model of diode

with 1 = 50€Q.
Cdonx’(; “"‘3-
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SV I‘

Si

oV
A

Si

R=SOOQ%TI |

Fig. 1

Fig. 2

For the circuit shown in Fig. 2, determine, I, Ig, Ic and Ve (Neglect Ico current).

With proper labelling, draw the physical structure (construction) of the n-channel
enhancement type MOSFET and its circuit symbol. Also, sketch its Ip-Vgs and Ip-
Vps characteristics.
Give the operational amplifier based integrator circuit and drive its output voltage
expression.

OR
Derive the output voltage expression in term of all the three input voltages for the
circuit given in Fig. 3 and calculate the output voltage for R; = 33 kQ, R, = 22 kQ,
R3 =12 kQ, Ry = 68 kQ, V1 = 0.2V, V, = -0.5V and V3 = 0.8V. Assume ideal
operational amplifier.

(8]

[8]

(7]

[7]



Maximum Marks: 60

2016 - 2017

3468

B.ARCH/B.TECH AUTUMN (I SEMESTER) EXAMINATION
(ELECT/MECH./CIVIL/CHEM.ELECTRONICS/COMPUTER/

PETRO-CHEMICAL ENGINEERING)
ENGLISH
(EN-101)
Credits: 04

Answer all questions.

Q2.

Q3.

1.

iil.
iv.

UNIT -1

Read the passage and answer the questions that follows:

Unlike the scientist, the engineer is not free to select the problem which
interests him, he must solve the problems as they arise, and his solutions
must satisfy conflicting requirements. Efficiency costs money, safety adds
complexity, performance increases weight. The engineering solution is the
optimum solution, the most desirable end result taking into account many
factors. It may be the cheapest for a given performance, the most reliable
for a given weight, the simplest for a given safety, or the most efficient for
a given cost. Engineering is optimizing.

To the engineer, efficiency means output divided by input. His job
is to secure a maximum output for a given input or to secure a given output
with a minimum input. The ratio may be expressed in terms of energy,
materials, money, time and men
What is engineering?

What factors may inhibit efficiency?

What factor must an engineer bear in mind for efficient results?
List any two indices affecting desired optimum results.

How is an engineer different from a scientist?

Write a summary of the passage given above.

UNIT-1I
Elucidate the chief tenets of ‘Animalism’ as visioned by Old Major?
Or

Write a character sketch of Napoleon

What kind of people were the Elois? Elaborate
Or
Write a brief note on the year 802701 AD?

Duration: Two Hours

(5x2=10)

2)
2)
@)
2)
@)

(10)

)
®)
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Q4.

Qs.

Q6.

il.

[2]

UNIT - 11T
Write the process of applying for a Debit Card in your bank
Or
Write a report on the Tech Fest held in your college
Or
Write a report, on the celebration of Independence Day in your Hall

UNIT -1V

Read the following passage and write a précis of the same
Quasi-stars are a new phenomenon in the universe, and everybody is
wondering what they are. There light seems too bright to come from any
known physical process. They broadcast powerful radio waves which may
vary in strength. Some of them lie near the limits of observable space and
time, and promise to provide a crucial test of rival theories of the universe.

Quasi-stars were discovered in 1963 as a result of an effort to
overcome the shortcomings of ratio telescopes. Compared to optical
telescopes, these are blunt instruments. The can spot (locate) a radio star (a
source of radio waves in the sky) but can give only the most general clues
as to its distance and nature. Progress depends on identifying radio stars
with some kind of object emitting visible light but radio astronomers can
give their optical colleagues only rather imprecise directions as to where to
look.

UNIT-V
Write an essay on any one of the following topics in about 300 words
Drones: A boon or bane
Internet: A mixed bag of goods

(10)

(10)

(10)
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Answer all the questions.
Assume suitable data if missing.
Use of Steam Tables is allowed
1(a) Classify the following underlined entities as system, control volume or neither: [2]

i) Contentsofa closed flask

ii) Air inside a tyre being inflated
iii) Sand in a sand clock

iv)" Air conditioner

1(b) What is the Thermodynamic Concept of Energy? Explain in terms of point and path [3]

functions. -
1(c) Fillin the blanks: [3]
i) A four-stroke engine has power stroke(s) for every
revolutions of crankshaft.
ii) In a petrol engine, the mixture has the lowest pressure at the beginning of

stroke.
iii) The electric company charges its customers per kilowatt-hour. In SI units it is

1(d) Two chambers with the same fluid at their : : (71
base are separated by a piston whose weight
is 25 N, as shown in the figure. Calculate the

_ gage pressures in chambers A and B.

C,ohhu pomn 2o



2(a)

2(b)

2(c)

2°(a)

- = (3472)

Determine whether the heat and the work interactions for the following cases are [3]
positive, negative, zero or indeterminate. The systems to be considered are underlined:
i) The air in a tyre and connected pump. The pump plunger is pushed down,
forcing air into the tyre. Assume pump, tyre and connecting tube to be non-
conducting.
ii) Steam in a closed vessel at a temperature of 150°C is left standing in the
atmosphere at a temperature of 25°C.
iii) Gas in an insulated cylinder expands as the piston is slowly moved outwards.
iv) The water and water vapor in a closed rigid container. The container is set on a
stove and the temperature and pressure of the contents increase.
v) The system in part (iv) bursts its container and explodes into a cold atmosphere.

vi) 1 kg of air flows rapidly from the atmosphere into a previously evacuated
bottle. :

A water turbine at the bottom of a dam gives energy out as power on a shaft. Which [2]
term(s) in the energy equation are changing?

Consider the frictionless piston-cylinder arrangement shown in ' [10]
the figure, in which two pistons are connected by a thin rod of Prm
negligible mass and volume. A certain amount of air is
enclosed in the space between the pistons such that the piston
assembly is initially in equilibrium. The cross-sectional area of 2A——T*
the upper piston is 10 cm? greater than the lower one. The —— —
combined mass of the pistons is 5 kg. A very slow heating
process now takes place as a result of which the piston
assembly moves upward by 25 cm. Patm

Determine (a) the initial pressure of the air,
(b) the work interaction for the piston assembly,

Air

- (¢) the work interaction for the atmosphere and

(d) the work interaction for air. (Take Pam = 10° Pascal)

OR

Apply SFEE to the various components of a steam power plant. Also, find an [10]
expression for the efficiency of the power plant.

Co fl"'ﬁl S—_—. B
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2°(b) At the beginning of the compression stroke of a two-cylinder internal combustion [5]
engine the air is at a pressure of 101.325 kPa. Compression reduces the volume to 15t
of its original volume, and the law of compression is given by pv!? = constant. If the
bore and stroke of each cylinder is 0.15 m and 0.25 m, respectively, determine the
power absorbed in kW by compression strokes when the engine speed is such that each
cylinder undergoes 500 compression strokes per minute.

3(a) Fill in the blanks: [31
i) The state beyond which there is no distinct vaporization process is called
the .
ii) With the increase in pressure, the boiling point of water
iii) The throttling process on a h-s diagram will be a line.

3(b) Make properly labelled control volumes and analyse. - [12]

i) Steam enters a convergent-divergent nozzle with a velocity of, a pressure 8 bar and
with superhieat of 77.9°C. The steam leaves the exit section of the nozzle at a
pressure of 1.6 bar with a dryness fraction of 0.96. The cross-sectional area of the
exit nozzle is 12 cm?. The flow is adiabatic. Determine the steam velocity at the exit
section and the steam mass flow rate.

ii) The exhaust steam from the nozzle flows into a condenser and leaves it as water
with negligible velocity at a temperature of 95°C. Determine the mass flow rate of
cooling water required if it enters the condenser at a temperature of 10°C and leaves
at a temperature of 25°C.

OR

3’(a) A piston-cylinder device contains 50 kg of water at 250 kPa and [9]
25 °C. The cross-sectional area of the piston is 0.1 m?. Heat is now

~ transferred to the water, causing part of it to evaporate and
expand. When the volume reaches 0.2 m?, the piston reaches a
linear spring whose spring constant is 100 kN/m. More heat is
transferred to the water until the piston rises 20 cm more. Show
the process on a P-v diagram and determine
1) The final pressure and temperature

(i) The work done during this process.

\I\I\I\I\I\I\I\l\l\l\l\l\l
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3°(b) On the P-v diagram, sketch the constant temperature process through the state [6]
P = 300 kPa, v = 0.525 m’/kg as pressure changes from P = 200 kPa to P> = 400 kPa
with respect to the saturated liquid and saturated vapour lines. Use arrows to indicate
the direction of the process, and label the initial and final states. Place the value of the
temperature on the process curve on the P-v diagram.

4(a) Fill in the blanks: _ [31]
i) Clausius inequality is mathematically stated as

ii) It is impossible for a system working in a cycle to have as its sole effect the

transfer of heat from a system at a constant temperature to a system

at a constant temperature.
iii) PMM2 is

4(b) Two Carnot engines have the same efficiency but  have different operating [6]
temperatures. One engine runs in reverse as a heat pump, and the other runs in reverse
as a refrigerator. The coefficient of performance of the heat pump is 1.5 times the
coefficient of performance of the refrigerator. Find COP of the refrigerator.

4(c) Steam enters an adiabatic turbine steadily at 3 MPa and 400°C and leaves at 50 kPa [6]
and 100°C. Show the actual and isentropic expansion processes on a T-s diagram and
determine the isentropic efficiency of the turbine.
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Answer all the questions.

Assume suitable data if missing.

Notations used have their usual meaning.

Programmable calculators (with extra memory storage) are not permitied.
Part A & Part B need to be solved on separate answer books.

Q.No. : Question Marks
PART A
1(a) Knowing that the tension is 425 N in cable AB and 510 N in cable AC, determine  [06]

the magnitude and direction of the resultant of the forces exerted at A by the two
cables. (Ref. Fig. I).

Fig. 1
1(b) Block A supports a pipe column and rests as shown in Fig. 2 on wedge B. The iOG]
coefficient of static friction at all surfaces of contact is 0.25. If P = 0, determine (a)
the angle 8 for which sliding is impending, (b) the corresponding force exerted on
the block by the vertical wall.

Fig. 2

Con—‘fgu-i
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OR

I’(a) A 1.2 mboom is held by a ball-and-socket joint at C and by two cables BF and DAE; [06}
cable DAE passes around a frictionless pulley at A. For the loading shown in Fig. 3,
determine the tension in each cable and the reaction at C.

b g

0.5m
S

x
z 16 KN

Fig. 3

1’(b) Derive an expression for the magnitude of the couple M re
equilibrium of the linkage shown in Fig. 4.

quired to maintain the  [06]

Fig. 4

2(a) Water flows from a drain spout with an initial velocity of .75 m/s at an angle of 15° [06]
with the horizontal as shown in Fig. 5. Determine the range of values of the distance
d for which the water will enter the trough BC.

C“ioh“L‘I o
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2(b) Rod OA rotates a_bout O in a horizontal plane as shown in Fig. 6. The motion of the [06]
_ 300-gm colie}r B is defined by the relations » = 300 + 100.cos (0.5 nt) and ¢ = n(t-
31), where r is expressed in millimeters, t in seconds, and 0 in radians. Determine the

Eg():lial a(‘;lcjl transverse components of the force exerted on the collar when (a) ¢ = 0
1=0.15s. ,

-2 -

Fig. 6
3(a) Three spheres, each of mass m, can slide freely on a frictionless, horizontal surface.  [06]

Spheres A and B are attached to an inextensible, inelastic cord of length / and are at
rest in the position shown in Fig. 7 when sphere B is struck squarely by sphere C
which is moving to the right with a velocity v.. Knowing that the cord is slack when
sphere B is struck by sphere C and assuming perfectly elastic impact between B and
C, determine (a) the velocity of each sphere immediately afier the cord becomes
taut, (b) the fraction of the initial kinetic energy of the system which is dissipated
when the cord becomes taut.

3(b)  The plate as shown in Fig 8 moves in the xy plane. Knowing that (va)x = 120 mmi/s [06]
(ve)y = 300 mm/s, and (vc)y = -60 mm/s, determine (a) the angular velocity of the
plate, (b) the velocity of point A. '

C oml"c’fa-.' L)
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180 mm

180 mm

e 180 mm ,w____>‘<.‘ 180 mm ——s|

Fig. 8

PARTB
4 At a point in material under stress, the intensity of the resultant stress on a certain [12]
plain (calling it as plane A) is 60 MPa (tensile) inclined 30 degree to normal of that
plane. The stress on a plane at right angles (calling it as plane B) to this has a normal
tensile component of intensity 40 MPa. Determine (i) the resultant stress on plane B,
(i) the principal planes and stresses, (iii) the plane of maximum shear and its
intensity. :
OR
4’ A cast iron water pipe has 500 mm bore and 20 mm metal thickness, and is simply  [12]

supported at two points 10 m apart. Find the maximum stress in the metal when it is
running full. Take unit weight of cast iron as 72 kN/m?® and that of water 10 kN/m3.

)]

Find shear force and bending force equations along the span pinned at both ends as [12]
shown in Fig. 9. Draw corresponding shear force and bending moment diagrams.

1 kN

Im I'm 2Zm
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