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FIRST SEMESTER : : (B.Tech. All :
| 5 : . All Branch
END SEMESTER EXAMINATION (January- chz;)

AP-103 Applied Physics-1 (Group A & B)

Time : 3:00 Hours Max. Marks : 70

Note: Answer any FIVE questions.
- Assume suitable missing data, if any.

i ey e

8 . :
P the objective of Michelson-Morley experiment and also derive the

1. (a). Explain C
expression for the fringe shift. Discuss the outcome of the resiilts of this
: (10)

experiment.

eson of mass 7 comes to rest and disintegrates into a meson of mass p and a

(b). Am
neutrino of zero mass. Show that the kinetic energy of motion of the p meson
3 . > — 1 L
(i.e. \ithout the rest mass energy) is (”2 A o, 4
g 7 .

AN

2. (a). Write the equation of motion for a forced mechanical oscillator. Derive the
: expression for the displacement of a particle in a forced harmonic oscillator
and discuss the variation of velocity amplitude and displacemélr'gt amplitude
with driving force frequency(w) for different values of damping constant. (10)

(b). The frequency of a damped simple: ham'ionib oscillator is given by
2 e

s- . r o ¢
=a)a—

o'=
m Am? 4m?

1210 @?, find Quality factor Q) and_‘logarithmic decrement (8). 4)

If 0} -o'
ed in Fraunhofer diffraction at a single

3. (a).’Expla_in types of diffraction bands produc
ities of the successive maxima are

slit and show that the relative intens
4 4 4 .
e —s i : (10)
on?  257% 497’ :
ectra in the diffraction pattern due to 2
btained on screen for d = 4e, where d is

(b). What do you understand by absent sp
(4)

double slit? Plot the diffraction pattern O
the separation between the slits and eis the slit width.

ber and show that it is related to numerical

"\“’4.(5). What is pulse dispersion in the optical fi
: (10)

“aperture of the fiber.
1



—Dg—

(b). A step Index fibre is with a core ofrefractwe index 1.55 and clag
index 1.5]. Compute the intermodal dispe: snon/}'m oflength o
* fotal dlspersmn in a 15km length of the fibre, - <+

ding of re
fthe fbr

5. (a). Discuss the formation of Newton’s rings in reflected monochrbmatnc li
show that the diameters of Newton’s dark rings are proportional to the Squ
of natural numbers.

(b) In a Newton’sring experiment, the diameters of the 4'h and the 12t rings
cm and 0.7 cm, respectively. Deduce the dxamcter of the 20" bright. nng .

6. (a). Explam the principle and workmg of a He-Ne lascr with clearly draw,
energy leével diagrams.

(b). Find the ratio of spontaneous emission to stlmulated emxss;on for a ca
temperz#ure 50 K and wavelength 10%m

b i
*********************EPUD*********************
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END SEMESTER EXAMINATION (Jan 202/ )
AP-AC 114 Engineering Materials

Note 1. Use Separate Answer sheets for Part A and Part B.

2. Attempt any five questlons from Part A

3. Assume suitable missing data, if any.
PART A

Max. Marks : 35

I. (a) Assume the energy of two particles in the field of each
~other, given by the following function of the distance between
the centres of the particles. '
U(r) = ~(x/r) + (B/t®) where o-and P are constants.
Find the distance at which the two particles will form a stable

‘compound.
(b) Draw (111) plane in a triclinic lattice and (120) plane in a

tetragonal lattlce
- [4, 3]

2. (a) Obtain the relatlonshlp between drlft and diffusion currents -
in a semiconductor. :
(b)Write the expression and describe the s1gn1ﬁcance of the
Fermi Dlrac Distribution. How does it vary with temperature?

' [4,3]

3. (a) Explain Meissner’s effect. Differentiate between Type I and
Type II superconductors.

(b) The critical field for niobium is 1 X 104 A/m at 8 K and is
2 X 10° A/m at 0 K. Calculate the transition temperature of the

element. [4,3]

~ TN
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4. Define polarization. List and explain various types of.
~ polarization. ‘
[7]
5. (a) Derive an expression for the electrlcal conductivity of an

intrinsic semiconductor. | ‘
(b) Explain how it can be used to measure energy band gap.

[5+2] _‘

6. (a) Distinguish among the properties of para, ferro, ferrl and
anti ferromagnetic materials. -

(b) The magnetic field strength in'a piece of copper is 10°
ampere/m. The susceptibility of copper is -0.6 X 10*. Find the

- flux density and magnetization of copper.
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END SEM EXAMINATION (January-2021)

- AP/AC-114 Engineering Materials

Time: 3 Hours : Max. Marks: 35
Note: Answerany FIVE questions from each part. '

Question no. 1 is compulsory in each part.
Use separate answer sheet for Part-A & Part-B
Assume suitable missing data, if any.

(PART — B)

- (a) Name the main non-ferrous alloys used in engineering.
- (b) Name the Dryer used for drying thin ceramic wares.
~ (¢) What are Glazes? |
(d) Write the examples of matrix materials.
~ (€) What is the effect of Tungsten on steel?
(f) Write the composition of Duralumin.
- (g) Write the applications of conducting polymers.

1. Answer all the questions. : [7x1]

2. (a) What are composite materials? Write the limitations of

. conventional engineering materials. [3]
(b) What are the factors on which the strength of composite material
depend? . : 4]

3. (a) Discuss the conduction mechanism of intrinsically conducﬁng

polymers. . ! [4]
(b) Describe the synthesis of Polypyrole. : A [3]




—[2 —

4.(a) What are refractories? Which raw materials are used fo
[4]

‘manufacturing refractories?
g Strength of

(b) Suggest and describe the test for determininl |
a refractory material. _ 3]k
5.(a) Which composite material will you recommend for making Aircrafy
~ body? VVhy‘? | ' ' [2.5]' :
(b) Which material will you recommend tO manufacture Cutting togjgy
WY oy
(¢) Which polymeric material will you recommend 0T demineralizatio,
- of water? Why? L . o
6 (a) What are the major constituernts of Cast iron and Gunmetal '
alloys. i e i
* (b) What are whiskers? Give two examples. - 2
(¢) What do you mean by ceramic materials? G1ve examples. 2
1

] bd

(d) What are ion exchange resins?
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END TERM EXAMINATION

RO}/ INO G s sFi e Bas
Biech.lEP]
(January-2021)
EP-201 INTRODUCTION TO COMPUTING

Time: 3 Hours

Note: A Max. Marks: 70
No e: Attempt any five questions, Use comment line in each
: program to wrlte the scrlpt/functlon ﬁle name.

1. Following commands are written and saved in a Matlab script file.
Vﬂiat will the output of this file in the command window? [14]

A=[3"12;,3:49:911 12];
B=sum(A) -
C=cumprod(A)
- [index,value]=min(A,[],1)
E= diff(A,2,1)
F=A*A
G=A*A
—trlu(A)
2: (a) Perform ﬁve iterations of the. blsectlon 1nethod to obtam a root of the

:‘-"f ‘(b) Show that to W1th1n the accuracy permlttcd by MATLAB L |

Sow
‘hm“ =2
N =l n(n+1)

3. (a) ‘The followmg table shows the time Versus pressurc variation
reading from vacuum pump. Fit a curve, 2= Re™"  through the data and

determine the unknown constants P, and °. : . [7]
Ve 50 0.5 1.0 5°0: 0.0 20.0
/5 760 625 528 85 14  10.16

| »(b) Fundamental mode (LP,) of an optical fiber is having Gaussmn shape.

Radlal distribution of this functlon is given by v (r) = 4,
where Ao, 7o and w, are constants. .

¢- To

(J‘):%t —x5 1= 0 hes in the mterval (1 2) S . _[7]_; G

* e—(r—-ro) Iwg
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; ; . radial distribution of
Write a tunction script to calculate the radi Gauss‘

: v 7 as input.
function defined above with Ay, 17, Wo and 7 as 1np
Call this function file in another Script file 10 (take Ao = 1, w, « .

: : ) S 4 R | ! 10 2 0
To plot the Gaussian field for 7 = 0, 2, dicate properly the VahIesa

~20=7<20), Title of the above plot should in ;
the constants A, and w, | O+ gsing Gl |
' 4.» (2) A nonlinear model of a pendulum is givzn b—z 9,81Lm/S2- Use’l\\,;/hf
L 1s the length of the rod. Suppose L = "1 m an 0g<t) £5f two- Catl
to solve this equation o, se 0(0)=0. | as;

0(0)=0.5 rad and '9(0):0-81—1_ rad  In both ca .
to pﬁnt the first N terms of the famous _Fib'oﬁéc

-

(b) Write a function file

series of thirteenth century. -
0 TR PR ;

Fibonacci series: 1, 1,2,3,5,8,13, 2L,
> (a) Integration J x’—4x+5 o using quadrature Matlab mbuilt funcg,
D _ \ 0X T A e . i

Compare this result by writing a p1.~ogr‘am' based on jcrapgzmdal m_ethod' (
- notuse inbuilt functign for trapezoidal method). -

- (b) Write a Matlab code to print the follc

| the command windoy |

¢ e

1 ‘plus’4=5 '_
- End of inner loop. -
2ipls’ =3 il
2 ‘plus’2=4
2‘plus’4=6
2 ‘plus’>5=7
End of inner loop
3 °‘plus’ 1 =4
3°plus’2 =5
3 ‘plus’4=7
3 ‘plus’5=g
End of inner Joop
End of outer loop



6. Explain the following comm

1. fprintf
1i. plotyy
- 111 gtext
1V, num2str
v. hold on
V1. contour iy
vii. diff Bt o :

| ;

e B

== __ |5

andes with suitable exemples

s T hit =
} =3 I':-'~
,l‘f‘
- - -
&
Sy,



V ~ oiar o, of Pages:i — 16— Roli o3

THIRD SEMESTER _ B-Tech b

END SEMESTER EXAMINATION Janug
EP-202: MATHEMATICAL PHYSICS
Time: 3:00 Hours , Max. ,
Note: Answer any FIVE questions \
Assume suitable missing data, if any.
. \
1. (a) Discuss the application of tensor analysis to the strain in the case of one- chm‘:\_L

and then e\tmd the discussion to two-dimensional plate.

(b) What is Quotient Law of Tensors? Define Kronecker delta and show that the Kron

18 a mixed temor of order two.

2. (a) Evaluate [ fs EF .1 dS over the entire surface of the region above xp-plane boungs;

cone z° = X2+ y?and the plane z=4, if F = 4xz { + xyz?f — 3zk.

(b) Use Green's theorem in a plane to evaluate the integral ¢, [(2x% — y2)dx + (22,
where C is the Boundary in the Xy-plane of the area enclosed by the x-axis and the s
x?+y? = 1 in the upper half xy-plane.

3. (a) Prove that the functmn sinh z is analytic and find its denvatwe |

(b) State and prove Cauchy § integral forrnula Use it to ﬁnd Cauchy’s formula for de
‘analytic function.

4. (a) Derive the various possible solutions to La-ialace’s equation in two dimensional
coordinates by the method of separation of variables.

(b) Derive the s_olu’tidn of the equation for the vibrating rectangular membrane.

5. (a) Define shift operator and derive the relation between the Mean operator an
difference operator.

(b) Using Runge-Kutta method of fourth order to solve »(0.1), y
»(0) = 1.

6. Define the following with one example:

(0.2), given that y'

(3+4+3
(i) Transformation law for fifth rank tensor (i) Interpolation and Extrapolation

(111) Contraction (1v) Harmonic functions
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IRD SEMESTE .
TH f B.Toch 1EP]

END TERM EXAMINATION (January-2021)
EP- 204: Digital Electronics

Time: 3 Hours ’ _ Max. Marks: 70
Note: Attempt Any Seven questions. | }

Assurmne suitable missing data, if any

1.(2) Design a B1d1rect1onal Shift Register with a suitable example in each case of
Left Shift and nght Shift. : : (3]

(b) Explain the refreshing circuitry mechanism in DRAMSs with diagram and
distinguish,between Static RAM and Dynamic RAM. = : - [3]

2: (a) Design a memory.expansion interconnection of 32 x 1 statlc RAMS to construct
.a 64 x 1 memory. Each RAM has an act1ve low- ch1p select line and common
data—m pins. S i e R ] |

(b) Describe a common cathode 7- segment display. Why edge tnggermg 1S
preferred over level triggering in flip-flops? 51

3 (a) T he data word 1011 is stored in a 4-bit shift reg1ster The data word 0100 is fed
in serially without clearmg the prev1ously stored word: Plot the clock, data and

QO to Q3 waveforms. R ot Dpy ‘[‘5]

~ (b) Using the postulates of Boolean algebra s1mpl1fy the following Boolean
expression: F = Xy'z+ Xyz + X'yz + Xy’z 5]

4.(a) What is J-K Master Slave flip- —flop ? Draw its logic circuit, truth table and

‘explain its working. How does it avoid the race-around condition? [5]
(b) Using Behavioural Modeling, write a VHDL code for the design of a 4 to 1 line
Multiplexer. [5]

-0



n

.\l

-——/Q—-—

Digital to Analog Converter based on Binary

Dcsidn and analyse the
am. Also explain the tenns e gy
€s

" Resistor, with the help of a circuit diagr 3
mi

and monotonicity. : |

' 1

Design a synchronous MOD-6 counter using D-flip flop with the fOHOWing &

sequence: ’ |
1,2,0,6, 7,5 and repeat -

Also check for a bush. I

For an 8-bit DAC, determine the weights assigned to 4th LSB and the ouy
voltage for 11010101? Assume the full scale output voltage to be 10
Compare the logic families ECL and TTL in terms of F an-out, Speed and Py,

D1551pat10n : e i

Convert SR flip-flop to T flip-flop and obtain the conversion table, |
corresponding logic diagram and the equations relatmg the input and Outputs

the 2 flip- ﬂops : , . [
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THIRD SEMESTER
END SEMESTER EXAMINATION

EP- 203 Thermal Physics (Old Scheme)
Time: 3 Hours Max. Marks: 70

Note: Answer ANY SEVEN questions. .
Assume suitable missing data, if any.

Q. I(a) A mass ‘m’ of a liquid at tempcrature T) is mixed with an equal mass of same
liquid at temperature Tz. The system is thermally insulated. Prove that the change

in entropy of the universe is

(T4+T2)
2mCylog, EJT:I %)

(b) Calculate the amount of work done when one litre of @ mono atomic perfect
gas, originally at NTP, is compressed adiabatically to half its volume. What
would be the work done if the gas were compressed isothermally? (y = 1,66, R

= 8.4 x 10° J/mole) (5)
Q. 2(a) Show that for a perfect gas (60U /dV )r= 0 (5)

(b) A mass m of water at temperature T is isobarically and adiabatically mixed

with an equal mass of water at temperature T,. Show that the éntropy change of

the universe is

2mCy log [ (T, +T2)/ (4 TiT)2 ] ®

Q. 3(a) Explain the application of the adiabatic expansion of a gas in the calculation

of Adiabatic lapse Rate, (5)

(b) A gas obeying the equation of state P(V-B) = RT undergoes a change from
the initial state Ty, V) to a final state T,, V. Derive an expression for the entropy
change of this gas. The variation of heat capacity at constant volume is given by

C,=a+bT+cT% i (©)]

Write . Maxwell’s  four thermodynamic relations. Using Maxwell's

Q.4
thermodynamic relations, derive Ehrenfest relations for second order Phase
' (10)

transitions.

(). 8(1) Discuns the properties of Helium Fand Helium 1 What do you understand by
h-point? Give properties of helium 11 )
(h) Caleulate the eritical current density for Imm d‘mm?\er wire of lead at 4 2.
K. Assume parabolie dependence of He upon T, Given T for lead is 7.18% ang
Hy for lead is 6.5 x 10* amp/meter. 5)
Q. 6(a) What is the significance of Partition Function 7, in statistical physics? How is
(5)

it related to different thermodynamic functions?

(b) Three particles are to be distributed in four energy lc:/cls a, b [ d.‘ pn\uﬂ;m
all possible ways of this distribution when particles are (i) Fermions, (i1) Bosons,
(iii) Classical Particles. . 5)

Q. 7(a) Dcrlivc London’s equations for supcrcénducﬁvity and explain how its solution
explain Meissner effect. (W)
(l{)'. Using Maxwell's Distribution Law of velocities, Find the value of v for
which the probability falls to (i) 1/e times (ii) 1/10 times, the maximum value.
(5)

Q.8 Wrlte short notes on : (any two) (10)

i) Qibb’'s Paradox ii) Chemical Potential for Open Systems

iii) Rutget’s formula in superconductivity
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THIRD SEMESTER

B.Tech. (EP)
‘END SEMESTER EXAMINATION January 2021
EP-205 Engineering Mechanics
Time: 3:00 Hour Max. Marks: 70

| Note: 1. Attempt any five questions.
2. Assume missing data, if any

Q—1 (a) State and prove the Varignon's theorem. [5]

(b) Three uniform, homogeneous and smooth spheres A, B, and C

weighting 300 N, 600 N and 300 N, respectively and having
diameters 800 mm, 1200 mm and 800 mm respectively, are placed

in a trench as shown in Fig.-1: Determine the reactions at contact

points P, Q, R and S.

Fig.-1

Q-2 (a). Explain the different types of force systems.

1

(€]

[7]



Jo /b

b). i : ' '
(b) Determine centroid of plate as shown in Fig.-2. There six rj,

holes of 21.5 mm diameter. 7

e
: 4 4)

150 f 140 |
(120 @’ @ & —tr) ||
1 _ g0l L g
}-—70 —+-7o —4-7o -»L—70 —-’ X

Flg -2 (all dlmenswns are in mm)

rce. [5]

(b) Dntermme the reaction at the suppor‘ :atA, B, C,Das shown
' [l

Fig.-3

Q-3 (a) EXplaln parallel shifting of fo




R D [

Q-6 (a) D |
(a) Differentiate between work done and virtual work done [6]

b) Dra

| ( ) w SFD and BMD of the load dlagram as shown in Fig.-6.
‘ [8]

QORN.: .- fid o v o

Y aokNIm

Q-7 (a) Two welghts 800 N and 200 N are connected by a thread
;and they move along a rough horizontal plane under the action of
2 force of 400 N applied to the 800 N welght as shown in Fig.-7.
‘The coefficient of friction is 0.3. Usmg D’ Alembert’s principle
Edetermmes the acceleration of the we_lght and tension in thread.

[7]
- [200N }— 800N  }——am 400N
_ e ey T Fig 74 '
'(b) A ball dropped from the top of tower 30 m high. At the same
d with an

instant a second ball is- thrown upward from the groun
initial velocity of 15 m/sec. When and where do they cross and

with what relative velocity.

[7]
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Q-4 (a) State D’ Alembert’ s principle. How is it simijy, S f|
equilibrium equation as obtained from Newton's second Jay, s

(b) Determine the forces in the truss as svhown in Fig.-4. ‘ [’g

\

Fig-4
Q-5 (a) Define angle of f friction and ang!e of repose. [5]

(b) Two' blccks connected with a tie rod are shown in F;g
©e=15%and pa=0. 40, find the smallest value of W for the equihbnu
of the s_ystem. : [S]
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| FIFTH SEMESTER ROINGieitsisiisig

B.Tech. (EP]
| J anuary 2021
EP-302 COMMUNICATION SYSTEM

- Time: 3Hours

END SEMESTER EXAMINATION '~

Micx. Marks 70

Note Answel ALL questlons

Assume su1tab|e mlssmg data lf any

;\ Q1: 1) Pre01se1y mentlon the two cntlcal factors Wthh affect the performance

of any communication systern? What does modulatlon actually do to a

message and carrier? : g ol ; ‘ (05)

ii) Exptain channel noise and its ieff.ects.'Deﬁne noise. Where is it most.
likely to affect the signal'7 Draw - Block ~diagram. of communication

i systems.‘7 Define signal to noise ratlo and n01se ﬁgure of a receiver. When
rmght the latter be a more sultable plece of mformatlon than the equivalent

no1se res1stance‘7 : e L e g e i(05)

iii) Draw non-linear re51stance charactenstlcs and prove that harmonic and
intermodulation distortion may occur in audlo and RF amplifiers. Explain
the effect of non-linear re51stance on added signals in Amplitude

Modulation? NS (05

.Q2: i) List, separately, the various sources of random noise and impulse noise
external to a receéiver. How can some of them be avoided or minimized?

What is the strongest source of extraterrestrial noise? (05)

ii) A 400-watt (400 W) carrier is modulated to a depth of 75 percent.

Calculated the total power in the modulated wave? A broadcast radio
Page 1 of 2
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transmitter radiates 20 kilowatts (20 kW) when the modulation perce“tage
is 60. How much of this is carrier power? (05)
produces an output consisting N

han in SSB generahon

(05)

iii) Prove that the balanced modulator
sidebands only, with the carrier removed. Other
what applications can this circuit have?

index. Use a s :
Q3: i) Define amplitude modulation and modulatlon inde ketch of,
help explain the deﬁnltlon

sinusoidally modulated AM waveform toO
ve? Illustrate them with. gy

What are sideband frequencies in AM wav
: (05)

example? _
ency (AF) is 500 Hz and the AF

i) In an FM system, when the audio frequ
kHz. If the AF voltage is now

: voItage is 1.2 V, the deviation 18 2.4
n? If the AF VOltage is raiSed.

o 4.8V, what is.the new dev1at10
e AF is dropped to 100 Hz, What is the dev1at1on? Find the

(03)

increased t

to 5 V whil

m'edulation index in each case?
e formula for the instantaneous value of an FM VoItage and‘_‘,

iii) Derive th
laaon mdex‘7 What is the bandwidth requlred for an FM

“define the modu

' signal in Wthh the modulatmg frequency 1s 2 kHz and the maxnnum_

dev1at1on is 10 kHZz? (05)

Q4: Discuss any FIVE from the following: (5x5=25

(a) * Production and detection of Frequency Modulated Wave
(b) Phase Modulation " ' : i

(c) Production and detection of Amplitﬁde Modulated Weve j
(d) Noise Factor and Frequehcy Modulation o

e) M ion: fact: : i ;
(¢) Modulation factor and classification of transmitters

()  Friss Formula and limitations of Amplitude Modulation

Page 2 of 2 ‘
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EP 303 : ELECTROMAGNETIC THEOR ENNA 5

“Time  : 3.00 Hours o T GRHOTACATION o«

‘Note : Attempt any five Questions : ax. Marks : 7
Assume suitable missing data, if any - | :

1.(a)Using Ma?ﬂ’\’?ll’s equations derive the electric and magnetic wave equations.
(12)

B ¢

(b) Differentiate between TE and TM waves. Xixe

75 What do you understand by the terms- cutoff fré&ﬁéﬁé%dbrﬁinant mode, guide
wavelength, phase velocity, group velocity and wave impedance for rectangular

: (14)

waveguides.
3. (a) Explain with schematic diagram (10)
(i) Reflection Coefficient (ii) Transmission Coefficient (iii) Standing wave pattern.
4

~ (b) What are the characteristics of Smith Chart?
4. (a) Define the following terms in connection with sky wave propagation (10)
P ) Maximum Usable Frequency (MUF) (i) Critical frequency (iif) Skip distance

(b) What is-the physical significance of Maxwell’s Equations? ; (€))

5. (a) Show that the solution to the Helmholtz equation in rectangular coordinates is
igiven by Sap A o ' i R 0)
SR 3 |  —JPgz —
v =[ Asin(k,x) + B cos(k,x)][ Csin(k,y) + Deos(k, we & i
(d) Show that the ratio of the cross-section of a circular waveguide to that of a &)
rectangular one Ao/A;=2.17 if each is to have the same cutoff quelength for its
_ dominant mode. TR o e
- 6.(2a) Explain the following terms with respect to Antenna (1). Radiation hres1st:aégc§ (i) 5
’ Directivity (iif) Effective Area (iv) Half-Power Beam Wi oA T (1)
enna Arrays? R g AR 2)

(b) What are the characteristics of Ant
7. Show that the dispersioﬁ relation for surface plasma waves is givenby .= .-
v2 2/&)2—8 o . 2 2 g
W&y @, 34 _where  £,= e_ﬂ'+a)p /a) " (14)
w.irz/ o* —(E+&,) ' z

ky =

c
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FIFTH SEMESTER

END SEMESTER EXAMINATION (Jan/Feb 202,

EP-304-Semiconductor Devicee

Time : 3:00 Hours Max. Marks : 79
Note:: Answer FIVE FOUR questions
" Assume suitable missing data, if any.

1. (a). Deﬁne density of states and derive expression for density of states? (10M)
» (b). Find density of states per unit volume with energies between 1 and I.5eV. (4M)
(10M)

2.(a). Desc:rlbe the formation of bands in solids usmg Kromg—Penney model.

(b). Deduce an expressmn for thermal- equlhbnum hole concentration in valance band of an
mmnSJC semlconductor (4M)

3. (a). Explam the graded impurity distribution in a semiconductor. Draw the energy level
diagram with a non-uniform donor 1mpunty concentration and derive the expression for
‘ 1nduced electric field developed with non-uniform doping. (10M)

(c). If' mo'blhty of a p_artlcular carrier is 1000 cm?/V-s at T=300 K, then determine the
diffusipn coefficient of the carrier. (4M)

4. (a). E_Xpl’ain the formation of build-in potentiai barrier in an.unbiased pn junction and
hence deduce and expression for built-in potential in an unbiased pn junction.  (10M)

(c) Write any three basic assumptions ideal current-voltage relationship. (4M)

5. (a). What is a compensated semiconductor? Deduce the expressxons for electron and hole
concentratlons in a compensated semiconductor. e (7M)

(b) What is a Hall effect and hence deduce expressmns“for carrier concentration in a
semlconductor ;98 (7M)

6. (a). Compare the worklng conditions of Bipolar Junction Transistor (BJT) and Field Effect
TranSIStor (FET). (7M)
(b). Explam how BJT works as an amplifier. Deduce an expression for collector current in
terms of amplification factor in a common base confi guration. (7 M)

FRERkkkkRkk
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Max. Marks: 70

'Note: Answer any five
ive questi
C y questions. Draw a neat diagram wherever required.

Write short note on any two:
(7+7=14)

(1)Automat1c:1ty and Pacemaker (ii) The Goldman Hodgkin equation (GHK equatlon)
(111) Neuromuscular JUIICthI] (NMJ) (iv) Donnan equlhbnum

- What is cell membrane? Giving suitable diagram, discuss structure and functions  (14)

of cell membrane

o~

What are ion channels? What are the significance and properties of ion channels?
Giving suitable dlagrams discusses:- ~ (2+2+5+5=14)
(i) Voltage gated ion channel (11) Ligand gated ion channel

What is aetien potennal‘? Deﬁne the followmg terms related to action potential:

: (Any two) - TR A | g (4+5+5—14) :
() Plateau £ S (i) Depolanzatton ;
(ii1) Hyper Polarization ‘ - (i) Refractory penod
(i) Whatare }prote.ins? Differentiate between primary and secondary (7+7 =14)

~ structure of prote"ms:. i : ’ o
'(ii) Whé.t is gap juncﬁon"? Giving suitable diagram discuss structure and function of

gap junction.

olecular biology help in studying the different ion channels.

(i) Discuss how m
(777 19

(ii) What are neurons. Discuss conduction mechanism in neurons.

*'**********8{
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RNATIVE 1N
VE ENERG YSTORAGE AND CONVERSION DEVICES

f.fimé-' 3 Hours
Note: There are NINE Questions in thig p

; Max. Marks: 70
aper. Answer Any SEVEN questions.

Assume suitable missing data, if any.

1. Define insolation in solar radiation. Derive the relation for insolation at
~ horizontal surfaces for both the equinoxes and eqﬁator. Calculate the global
radiation on a horizontal surface at New Delhi in May, 1995, If the monthly
average of daily hours of bright sunshine observed (n) is 2.1 hours.  [10]

2(a). Discus about the 2-D and 3-D type solar concentrators. Show that the
. maximum temperature obtained in 3-D solar concentrator is approximately
5900 K. | : e N

(b). A silicon diode, operating at 300 K, is exposed to 6000-K black body
radiation with a power density of 1000 W/m2. Its efficiency is 20% when a 1.oad
that maximizes power output is used. Estimate the open-circuit voltage
delivered by diode (pg= 2.50 x 10?! photons m2s )i [3]

namic parameters for the cell reaction?

Discuss the oxidation and reduction process reactions on both the electrodes

v . : TOET 0y ig
for lead acid (Pb-acid) batteries. Show that the equilibrium cell voltage (U") 18

independent of both the electrode materials but depend on the concé_nﬁrati_on o]
: i Pl [10]

acid.

: : "Whatv are the fundamental thermody

. Distinguish bétween charging/discharging and other PhYSif304Ch§mi°a‘
prdperties of Lithium-ion, lead-acid and Ni-metal hydride batteries? Dlsc}15~
the working and oxidation/reduction process reactions of lithium-ion b?lﬁoe]ﬂes'

o p;-f.'g-



:9:

Briefly discuss the various source of extraction of bio-fuels? By dra{
flowchart and chemical reactions, discuss the various. steps of .
production from sugar cane. Also point out the merit and demerits
cane as a source ethanol. ' et ' []

Discuss about ocean waves as SOurce of energy. Write the relation for
and group velocities for deep and shallow water in terms of wavelengtt
out the approximate energy density of ocean wave of density of w.
roughly 1000-kg/m? .an-d-.tihe"-hei-ght‘r-of-vme'is 35 meters. _ - f
Discuss the anacrobic digestion process ~of glucose to extract m
considering all bacterial reactions. Find out the power density of the di
in terms of allowable loading rate, if digester fraction and ideal yield 2
and 125 MJ (CH4) /Kg (VS), respectively. Segac 0

Explain briefly about Savonius rotor and Anemometers? Discus

characteristics of _D_r;ig and lift type wind turbines. Show that the powe

wind turblne is proportional to the cube of the wind Velocity: PD=§4- p’yv

where 7 is efficiency of wind turbine.- A, swept area of the-wind turbine

| Explai‘n’an_y.TWO:'A 0 : &k 5
(a) Reaction ;cype_ hydraulic turbine - s v i

(b) Solid Oxide Fuel Cells (YSZ type)
(c) Insolation on stationary surface
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-~ Max. Marks: 70

Note: Answer ALL questions.

Assume suitable missing data, if any.

Ql:

02:

(i) Explain multiple access techniques in Wireless communication?

Mention precisely the difference between CDMA & TDMA. (5)

(ii) Explain the evolution of Wueless commumcatlon system aloné, with the -
role of interference and system capacity? What is Baud’) W’bat are the

nssible sources of Noises in wireless communications? T (35)

\‘.‘

“(iiD) Find the upper and lower sideband frequency in a modulated wave

 carrier of 1 MHz is modulated by 1 kHz 51gna1‘7 An 400 KHz carrier is

medulated by 15 kHz signal. What are the various ﬁ—equenmes contained

by the modulated wave? - L Sl e )
(i) Explain “How 2 cellular telephone call is made”? Tllustrate the concept
of roaming and roamer in wireless communication system? &)

(ii) Write the role and importande of bandwidth requirement in wireless -
communication? Explain the difference between Half and Full duplex -

y»tems7 Define Grade of service ( GoS) and trunking efficiency? (3)

(iii) If 2 signal to interference ratio of 15 dB is required for satisfactory
forward channel performance of a cellular system, what is the frequency

reuse factor and cluster size that should be used for maximum capacity if
page 1 of 2
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the path loss component is n=47 Assume that there are 6 co-chanpe e

\ 3
in the first tier, and all of them are at the same distance from the MObjjey
Use suitable approximations. (5)

Q3 (i) Explain different modulation techniques for digital signals? Wha

SiaTe dlffel ent medium characteristics for di gltal communication? )

(11) “What is carrier communication? -Explain in brief time divisiy

‘multiplexing and frequency d1v151on multlplexmg'7 (5)
Q4 : - .Diseuss any SIX fr‘om tllie'followin.g:’ i (6x5§30)
(a) - D1fference between DPSK and QPSK

_ ‘v-(b.) A Modulatlon factor Co- channel mterference
: .'i -’»"-i(c) Modulator a.nd de modulator antatlons of AM
| _ Frequency reuse and Cellu]ar Moblle Radio Systems
(e)- ,.-Ce’lular. telephone systems Base station and ,Trunklnc

(f) ’ ,Trafﬁc 1nten51ty and system capa01ty

: {g) ,Set-up time, Holdmg t1me Request rate
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- EP-
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: n ,

jote Asguwer any FIVE questions ' Max. Marks: 70
me suitable missing data, if any

2.1[3] What is need for layer S
= Ddetaﬂ' yered architecture of computer networks ? explain.
b] Draw th
[ ;] e TCP/IP protocol and explain functions of each layer briefly.
1 Wh ~ ' | 7+7=14
}.2[21] at are client-server and peer-to-peer architecture of netw(orks? )

[b] How do Firewalls ensure the security of computer networks?
: (7+7=14)

3[a] Explain all the SMTP and POP work for sending and receiving

).5
Emails? , : : e e e |
[b] Compare and contrast the LAN iriteféénnecting de

v gwitches and routers.

yices; hubs,
- (7+7=14)

? Explain advanfa{ge and disadvantage of

.4[a] What is network topology

various network topologies. ,
[b] Draw and explain in detail the functions of all fields in the TCP
(7+7=14)

~ header format.
header 1n detail.

e IPv4 protocol
he advantages of 1Pv6 over

).5 [a] Explain (with diagram) th

[b] What was the need of IPv6? ‘What are t
IPv4 (7+7=14)
.6 Write Short notes on:

fal.FLP

[b] LANs (7+7=14)
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N‘Ot r Assu rany 5 .(f'V?.) question. All questions carry equal marks.
f tme ;.suilt‘able Missing data, if any. Fyas
Use of steam tables and Mollier diagram is Sllowsd:

Q.1[a] Explain quasi-static process, therm i T
: . : 5 mnodad
- thermodynamic work. dynamic equilibrium and7

: [b] | .Gas f1‘9m a bottle of compressed helium is used to inflate an
- inelastic ﬂex1bl€3 balloon, originally folded completely flat to a
| volume of 0.5 m3. If the barometer reads 760 mm i—Ig, what is the

amount of work done upon the atmosphere by the balloon? Sketch the

- system before and after the process. 7
Q.2[a] Explain two methods of measuring quality of steam. Also
. drawh-sor T-s diagrams. = .. , Ao

[-b]f. ;'.'S'té"an-l"'-inifiélly at 0.3 'MPéL, 250°C is cooled at bonsfcant 4

~ volume. (i) At what temperature will the steam become saturated
~vapour? (ii) What is the quality at 80°C?. . | 7

Q.3[a] A fluid is confined in a cylinder by a spring-loaded, friction
- less piston so that the pressure in the fluid is a linear function of the

. volume (p=a+bV). The internal energy of the fluid is given by the
following equation U = 34 + 3.15 pV, where Uisin kJ, p in kPa, and

~ V in cubic metre. If the fluid changes from an initial state of 170 kPa,
0.03 m? to a final state of 400 kPa, 0.06 m?3, with no work other than

~ that done on the piston, find the direction and magnitude of the work

~ and heat transfer.. » _ 7
[b] Explain first law of thermodynamics and prove that 60 =

SW + dE for a thermodynamic closed system undergoing a
process. v : ‘ 7
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Derive steady flow energy equation gpg

ow {1 made
assumptions made.
‘ [ngsun;{h flows steadily at the rate of 0.5 ke/s thr(’ugh
| meﬂpfcﬁﬁf:m‘. entering at 7 m/s velocity, 100 kPa preSSure, : 4
m3/kg volume, and leaving at 5 m/s, 700 kPa, and 0,19 A nq§
internal energy of the air leaving is 90 kJ/kg greater thap, t}latg%
air entering. Cooling water in the compressor jackets absor o
from the air at the rate of 58 kW. (a) Compute .the rate of Shaftsg
input to the air in kW. (b) Find the ratio of the inlet pipe diametj
outlet pipe diameter. ﬁ:

DQcif\(

Q.5[a] What are the limitations of first law of thermodyy, .
Explain second law of thermodynamics with the help of Ke
Planck and Clausius statements. :

[b] It is proposed that solar energy be used to warm a Iy

collector plate. This energy would, in turn, be transferred as hea

fluid within a heat engine, and the engine would reject energy as}
to the atmosphere. Experiments indicate that about 1880 kJ/m2y
energy can be collected when the plate is operating at 90°C. Estiy,
the minimum collector area that would be required for a p
producing 1 kW. of useful shaft power. The atmospheric tempera
_may be assumed to be 20°C. . e Sae 0 e

Q.6[a] -~ One kg of water at 273 K is brought into contact with a &

‘ reservoir at 373 K. When the water has reached 373 K, find |
entropy change of the water, of the heat reservoir, and of |

. universe. - o, s - ‘ ]
[b]  In a certain process, a vapour, while condensing at 4208
transfers heat to water evaporating at 250°C. ‘The resulting steam
used in a power cycle which rejects heat at 35°C. What is the fract
of the available energy in the heat transferred from the process vap

at 420°C that is lost due to the irreversible heat transfer at 250°C?

Q.7 Write notes on any two of the following: (i) Orsat Apparatus (ii)-i’y
Enthalpy of Formation and adiabatic flame temperature (iii) Redu

Co-ordinates, cofnpressibility factor and Law of corresponding
states. ' »,2!
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_ 2. (a) The population of a town is as fo’llows.

3.

Roll No.

Total no. of pages :2
3rd SEMESTER B.Tech ( AE)
END SEMESTER EXAMINATION ) Jan 2021
AE — 202 NUMERICAL TECHNIQUES AND COMPUTER PROGRAMMING
Time : 3 hrs Max. Marks: 70

Note: Attempt all questions selecting two parts from each question. All
are of equal marks. Assume missing data , if any.”

|

1. (a) Find the root of the equation: sinx =1+ x? between —2 & — 1 correct

to three decimal places by Newton-Raphson method.

{b) Solve the following system of equations by Gauss-Seidel method.
20x+y—2z=17, 3x+20y—2z=-18 , 2x—3y+20z=25

(c) Find a real root of cosx = 3x — 1 which lies between 0 to % correct to 3
decimal places by fixed point iteration method. :

"Year(x) 1941 1951 1961 1971 1981 1991

Population in lakhs(y) 20 24 29 36 46 51
Estimate the population increase during the period 1946 to 1976.

(b) Evaluate f(9) using Newton’s divided difference formula.

x 5 7 |11 13 (17 |
Ly=f®

150 | 392 [ 1452 ] 2366 | 5202 |
(c) Write a computer programme in “C + + for Newton-Raphson method

(a) . The distance covered by an athlete for 50 meter race is given in the

following table
tsec) [ 0 ] 1 2 3 4 5 6 |
s(m) 0 2.5 8.5 15.5 | 245 [ 365

Determine the speed of the athlete at t=5 sec.

RS

i cnd o ; iy (40
() From the piven table helovy find angular velocity (ZP) and angular

2 .
L) at =06 second. By using Stirting’s central

acceleration (73
differentiation formula.

t(second) | 00 | 02 | 04 | 06 Tos 1 1of12)
%ﬂ&m 0 | 012 ] 049 | 112 {202 | 320 {467

(c) Write a programme in “C + +” for interpolation up to four terms using

Newton's forward formula.

(a) Solve the differential equation using Picard’s method
W xey ,y(0) = 0.  Also estimate y atx = (0.1) and (0.2).

dx
) Evaluate I:'z log, x dx by simpson’s one - third rule.
(c) Write a programme in “C + +” for evaluation of definite integral using
Simpson’s one-third rule.

(a) Using Euler’s modified method ,find a solution of the differential equation:
x4 Wyl y(0) =1 Fortherange 0 < x < 0.4 insteps 0.2

dx

5.

(b) Given that: % =1+7y?,y(0) =0 Find y(0.4) by Runga-Kutta method

of fourth order. Take steps size h=0.2.
(c) Use Milne’s predictor corrector method to find y(0.4).
Given lha\:% = %(xZ +1)y2,y(0) = 1,y(0.1) = 1.06,
y(0.2) = 1.12,y(03) =121,
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Wv 1;‘11;:;]’% ql\;estic(l)g; Assume suitable missing data, if any _J
o forces € [0 I an i v e
0 PTwo respectively acts on a particle. When the first force is increased by 120N

.3 the second force 1s doubled, the directio Determine the value 0
and » the direction of the resultant remains the same. Determine the value of
force P e | S o

é am AB of span 8m i5 hi :
®) A be P m is hinged at A and is on rollers at B. It carries uniformly distributed load, a

ooncentrated load and an extemally applied moment as sh i i '

: s sh t
nad B for the P 7 _ own in figure (.1). Defcermme the reactions at
: L &Al ; Y oxw / .

Max. Marks: 70

20kn
5 g l'/// & _ K\é 6 ki
LEEFAN TN ; a
d—- ad = .
//iéi : L C\‘l<\2_’ﬁ_j;l;®/ 2m ?Z'LLU—
AL LA 2 S
0 (2)Write notes on ‘;he follqwin'g; N : o SaTE Nl W B
(i) Lami’s theorem o : S :
(ii) Varignon’s theorem ' 5 $2 7]
(b)Use the principle of virtual work to detennine the support reactions for the beam loaded in figure )
S 21 1’. 9m -.a\ om —>
= qure €25

3) Ijetermih’e the area moment of inertia of I-section given in figure {(3) about the X-X axis and Y-Y axis

- both, whose  ‘origin pagses g o rom _ci'ftrg of  gravity  of the section.
' , 1 1em T - [14]

& | b A’_
Figure(2) el ﬁ | rem

le tecm A r :
(4) (2) What is the efficiency of a screw jack? Also explain self-locking. [3+2]
Determine the magnitude and nature of forces, in all members of the truss, as shown in the figure 4).
- L AKM g ~ [9]

=i 344;91 ( vi;)
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s Tk © g ; : ' =
(5) (a)Derive —— = ¢ ¥ swhere notations have their usuzl meanings 4
2 :
() Block A weighting 2000N is to be raised using 15% wedge B weighting 700N.Ta2 ¢ effcient of ficg
" “for all contact surfaces is 0.2. Calculate the minimum horizomtal force that is reguized 10 r2izs:
block as shown in figure (5). A - Iic
ﬁ ' 2
/ =]
/ % e 1<
745
/| S000W =
/ ’ -
A ¥ :
/ 706 [N 2t
B ST e AL
(8) (2) Explain (i) Law of friction. ;’;,‘@,4,-55.{5 J
(i1) Friction cone , 8 ;
(ili).Angle of repose X :
(b) Draw shear force diagr : - [3+7+2]
i DLl = am- and be 7 = - R -
Aenre(7). _ = nding mpmenfc diagrem for loading of z bezm, zs showz
£ K : #
2 ;L f k4 — [ ke
Pr e S {2 .
™ -
in o cun T [

| Fv‘gure(é) -

3 52 ,‘ L [8]

(7) Accelpraﬁon Ofr ; »
i a particle movi . ,
‘Where x in the Ihéter ThZVI:iiallongt:rtssnalght line is represented by a relation a=30-4_532 2
3m, (b) the position where IZh ; c Ie prans with zero velocity at x=0. Dppm;ine(i T
and (d) the maxiroum velocity velocity 1s zgain zero, (c) the position Wh‘ 2) the velociry when
- 1TY. - (28 t.hﬁ v&locit‘v i” g
Y 18 mzX1min

4]
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AE-204
| » 04 QUANTITATIVE TECHNIQUES
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o: Answer Any Erom : Max. Marks: 70
2 Assume su-it-gbf:e[:}?igL{BStlons. All questions carry equal marks.
nissing data, if any. Use of statistical tables.is

~allowed. ‘

1. [a] Define of various llléasui'e of-disp'ers.io'ri'.‘. I B Y
o it ard the var B e I e
- [b] What are the arious source of false data and how it affects the
B ' ' i o)

: analysis.
fandom_ Variablé. List
category and discuss
[b] The life-time in hours of a certdin electrical equipment has the normal
eviation=16. 7 (7
. lasts. ait_ least 100-hours?
i) What is the probability that equipment Will survive between 70 to
, 110 hours. o Soi R b B e G S

5. [a] Differentiate between discrete and continuous
name of some standard distributions from each
their applications. LA Ot e

g distribution with mean =80 and standard d
i) Whatisthe probability that the equipment

quarterly sales _of an item is given in the Tabie.

3. [a] The data for

[Quarter |1
[Sales {1000

(€2

n two cases when

ast sales for the tenth quarter.
eters for difference of mean 1
S

s large and another when sample size is small.

Use linear regression to forec
[b] Discuss estimation of param
sample size 1
4. [a]How we :dentify the case of multiple optimal solutions and unbounded
solutions in -graphical solution of LPP. b g i)

Page 1 on



— BB e
- £1hea 1 ing LPP using simp|e
[b] Find the optimal solution of the 1 (’}113\2::7-%] oy g simpley Megh, :
Maximize T e T 3 Ji i) ,

Subject to the constra ints: 2x +y =505 2x +5y =100

2% + 3y < 90; and x,y =0.

5..[a] Explain least cost method for initial solution of a transpOrta

problem. B : i
[b] Find optimal solution of the following transportation problem.
b [ Dy | D2 | D3| Da| Supply
IS 2|3 [11]9 |15
o Saal a2 B 257
e Ss a6l T3 20 -
“[:Demand /{10 | 15.]25[ 10| ¢

6. [a] What is the role of game theory in decion making.
[b] The dally demand of cars for hlrmg in a 01ty is as follows:

[Demand |12 [13 [14 [15 |16
/Pl_obablhry 0.2[0.1/0.3 _0_.3 0.1

L

The parkmg charges per car are Rs 100 per day 1f a car is not hlred
hiring a car, a company gets Rs 250 rent per car per day. If a c
hired, the company does not have to pay parking charges. The com
wants to enter into business in the city. Construct a payoff table

- determine how many cars the company should have based on |
criterion. What will be the marketmo manager s decision if regret cr
1S apphed'? :

7: \Vrlte short notes on any four topics out of the followmg 5 (
[a] Skewness measures . ~
[b] Dominance principles in game theory
[c] ANOVA
[d] Hypothesis testing
[e] Chi-square test
[f] Assignment problem
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Time : 3 HRS
P ;\I!l;te Attempt any 5 questions. Assume mlssmg data, ;4:’;;\"8\*3 = : j

1a. Discuss about different types of defects in crystals and their effect on thé Me‘(:hanical,pféperties of

‘ the materials. g 97
b. Discuss about Bravaxs space lattice of crystal systems . Lt T Sl o e gi 07
| 2a. Discuss about Ductile to Brittle transmon of BCC crystals. - e 0;7
{ b, Draw and explain Creep in materials. Suggest smtable uL..SlgI‘l Lonsxderauons dgamst Creep 07
3a. Explain about, low Cyc1¢ fatigue and high cyclé fafigue. Lt i " 07
 3b. Compare Ductile fracture and B_rittle fracture mechanismis. = : 07
4a. Draw and cxplam Isomorphous Phase d1agrams SRR e ity . “ 07 e
4b. Discuss about Eutectic system with-a sultable d1agram i i it s ety
© 53 Draw and explain TTT diagram.  ~ i e ~ Q7
5b. Explain Iron- Iron carbide diagram and 1ts lmportance in manufacturmg mdustry Q7
* 6a. Discuss about dlffcrent types of Stainless StEel T e e : 07
f most important Bronzes.. . = 07

 6b. Dlscuss about the composition properties and apphcatlon 0

soskok gk koot kR Rk T
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| AE-2006 Principles of Manufacturing izstems ‘ Ay
Time: 3:00 Hours aximum M
: MR 2 et e ] - a
Eoté,: Answer any FIVE questions. g j\\\r

1 ' (a) Explain the working of cupola with the help of a dl‘agram.
sed in pattern with an example.

~(b) Explain different types of allowances u
ith the help of a diagram_

SRl ‘.(5-) Explain the working of centrifugal casting w

(b) Explain gating and rising in casting process.
. 3 ' (a) What is welding? Explain the differehce between soldering and brazing.
' (b) Explain the submerged arc welding with an example. , /
4 . (a) Explain Gas welding technique with example.
- (b) Explain the spot resistance welding process with an example.
D5 (a) Explain any three processes of sheet metal work with example.
" (b) Name different metals used for sheets. Name the metal of the sheet used foriro
‘splmirgh: . o : e - : ;

6 4a) Explain the forging process with an 'example.
: (b) Explain the rolling operation with an example.
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AE-302 AUTO
OMOTIVE ELECTRICAL & ELECTRONICS

Time: 3Hours
Max. Marks : 70

[Note : Question no 1 js c
AR A ompulsory. Attempt four more questi
! selecting two questions from each pa/f,? ‘ v .,qu S//ons by

- Assume suitable mis'sin_g,vif any. |

L—

“1[a] What do you mean by raﬁﬁg ._'Ofaba'ﬁel’,'yc} B
- [b] What is meant by battery plate Sulphat'io n‘7 . SRR
[clGive the requirements of starter motor.

[d] What do you mean by third brush regulatiori? o

1[e] Iist out the problems encountered in the contact points of ignitbn
system. e s
[f] Differentiate hot spark plug from cold spark plug.

' [g] \Vhat' iS'adapt_ine:"figniti‘on system?

- 2[a] Explain the constant current charging method of automotive
batteries with a sketch. ok L i
[b[ Explain the care and maintenance of automotive batteries.-

3[a] Describe the testing procedure for laboratory and manufacturer’s
tests of lead-acid battery with neat sketches.

'[b] Explain the constructional and working details of solenoid
operated pinion drive of starter motor with a sketch. ’

4[a] Explain the working principle of alternator with its three stator
circuits. State the advantages of it over D.C. generator. .

[b] Explain the centrifugal and vacuum advance mechanisms With
the help of neat sketches. T

a%s o

e



st L D

[b]  Explain the centrifugal and vacuum advance
the help of neat sketches.

lnechanismé i
\
5[a] Explain electronic spark timing/control with g Circuit it

grat
system with suitap, ke

PARTB
6[a] Draw interna] architecture of the 8085 micr

different contro] signals o
use of each one

[b]  Explain the distributor less ignition

OPTOCESSOr. Ny,
8085 microprocessor and eXpla;
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AIL-304 MINATION Jan-2021

Time: 3 Hours

FLUID ¢
MECHANICS & HYDRAULIC MACHINES

- M
ote: Answ_er all question b
questions.
ggsquussmoﬁs carry equal marks,
__Assume suitable Mmissing data, if any

N P prarat _ Max. Marksz 70
y Selecting any two parts from each

1o @)

(b)
(c)

2 (a)

by :
A9
3 @

()
o
+ @
(b)
(@)

“and boundary Jayer thickness.

Define the te .

mf“ the terms specific volume, mass density and 7
speciiic weight
Differentiate between dynamic viscosity and Kinematic 7
Viscosity ' -
StaFe and. explain Capillarity and Surface Tension and 7
their relation if any - | '
Classify the types of fluid flows. P L 7
Explain the terms Path line, Streak line, Stream line and 7
Stream tube. R R e T R
Differentiate between Velocity Potential Finction and 7
Stream Function : R
Drive an express_ion.for-BernouIIi’s ‘equation.and List of 7

- assumptions which are made while deriving Bernoulli’s.

equation. P iy
What are the applications of Bernoulli’s “equation? 7
Explain one in detail PR o 1
Explain the Terms: Model, Prototype, model analysis and
Similitude 2t '

Define laminar boundary layer, turbulent boundary layer 7

Derive an expression for loss of head due to friction in 7

pipes (Darcy Weisbach equation) -
A flat plate 1.5 m X 1.5 m moves at 50 km/hour n7

stationary air of density 1.15 kg/m? if the co-efficient of
drag and lift are 0.15 and 0.75 respectively. Determine

The lift force and the drag force.

g
yicowad
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5 (a)  Discuss the impact of jets on flat and curveq plate 3

(b)  Compare the hydraulic pump, COmMpressor and fap

(¢)  Define and explain cawtauon in centrlfugal Pum %
p.
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9 , AE 402 Production and opcrations Management-2
Time 3Hours » ~ Max. Marks: 70

Note: Answer any SEVEN questions
- All question carry equal marks - v
Assume suitable missin data, if any

: tivity, state the
1. Define productivity, what are the factors affecting PTOd:)C lEmi;loyeeS (i)
advantages of increasing productivity to (i) Management (

society terial) (ii)
] rt (ma )
2. Explain the following with neat sketches (i) Flow ‘process CArtil »

SIMO chart ; fferent techniques
Discuss briefly the different factors affecting scheduling and differ

33
for priority decision in scheduling. ' fos erves as
4. Epr;ain how the aggregate plans and mastcr PTOdUCtIODiZS:gzgu
initiators of action in other functional activ.xtle‘s of the qriinsuggest i e
5. What are the objectives and basis of quality in f?CtOZ: ;;mization.
~ the evaluation of quality control in a mass pr O?UCF;:rC‘)f cintrol e o
6. Write short notes-on (i) process capability (i1) 1m_1
' : e. ;
ey s OiO.C. Curwmanufac’curing industry. Explain the
izati hart for a ca
Suggest an organizational ¢
. cess

position of maintenance department ir:j it. iy maintenamee () ERse
1 1 tal planned qu
9. Write short notes on (i) To
re-engineering o o
- i in a manufa
Explain how use of work study leads to higher productivity
10. Explain _

unit.
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SEMESTER
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gND SEMESTER EXAMINATION Jan-20‘21

R CODE: AE-
PAPE AE-4039 (Old scheme) & TITLE OF PAPER:

Fuel Cells
rime: 3:00 St Max. Marks: 70
/
Note : Answer all questlon by Selec
| questions. y tmg any two parts from each

All questions Carry equal marks

Assume suitable missing data, if any.

Q.1 [a] Explain a lay out of a fuel cell in automoblle
[b] Explain the difference between ordinary batteries and fuel cell

[c] Write short note on efficiency of electrochemlcal energy
conversion with factors affeetmg on it.

QZ [a] .-Eiplain the:_'fomﬂmajor_ steps in the. geheratioh of electricity
within a fuel cell- :
[b] Define the terms: electrophoresas and electro osmosis. What
are limitations in calculation of zeta. potential.
[c] Discuss in detail importance of double layer Stern model.
Q.3 [a] Discuss the Varioﬁs methods to 1mprove the kinetic

performance of a fuel cell.
[b] D1seuss the relat1on between activation energy and reaction

rate.

[c] Explam the react1on schematics of phosphoﬁc acid fuel cells.

Q 4 [a] What are benefits and limitations of Solid oxide fuel cells..
[b] Environmental impact of solid oxide fuel cells explain briefly.



— L
[c] Compare the molten carbonate fuel cell technolog -
H>/O; fuel cell systems. _ 1

Q i [a] F\plam ‘Lhc Glbb‘l hoe‘ u1clgy Formation 1n 61ectr0 :
[b] Dlscusx the 11111(,9(0110‘1 in teChnO]Ogy developrm

he apphcatmns of pmton exchange membrane fuel cells?
: :.[c] What are d1ffc:1 ent pathway of hydrogen productlon
[bneﬂy ~ ' -



SEVENTH SkzvIzd 1izis ,
END-TERM EXAMINATION ' g O

AE-4042 OPERATION RESEARCII
(O1d Scllc:ne)

Time: 3 Hours Max. Marks: 70

Note: Answer Any Five queshons All questions carry equal marks.
Assume suitable missing data, if any. Use of statlstlcal tables is

allowed
5]1:.[a] How would you 1dentxfy the following specnal cases in LPP.
1) Alternate optlmal solutions. ii) Infeasible solution iii) Unbound Solutlon e ’
" Explain with glaphlcal approach. i e (@) s 14
[b] Find the optimal solution of the following LPP using snnplex method.
' Maximize 7= 45x+80y
- Subject to the constraints: Sx+20y <400, 10x+15y <450 Belee il
and x,y S 0: e o (D gsicas ‘
2. [a] Explain Vogel’s apploxunatlon method for 1n1t1a1 solut10n of a % ‘ |
transportation problem. SO o T i
© [b] XYZ company has four ‘jobs to be done on’ fou1 machmes Each job .- £
must be done on one and only one machine. The cost (m Rs.) of each L |
job on each machine is gwen in the followmg cost table 7 P ' t ,
" Cost Table rh iy ‘f":'. "‘
Maching 4520 o B i
Tl g R T ARl e B
Job e ooy €5 4
Bofs 116|467 | 19l e v | AR S |
o | 1619 [ T05 TS e 7\1
D 16 19 14 - 16 ‘\
|
|
|
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[b] Deline various terminologies nsed in developing quening models )
4. [a] Explain the bath tub curve and correlate the phase where the
replacements are done (@)

[b] A machine owner finds {rom his past record that the costs per year of
maintaining machine whose purchase price is Rs. 6000 are given in the
foliowing table. Determine at which age replacenient is due. (@)

Yea v, 1 2 3 q 5 6 7 8

Resale price |.3000 | 1500 [ 750 375 | 200 | 200 | 200 | 200
Maintenance | 1000 | 1200 {1400 | 1800 { 2300 | 2800 |3400|4000
cost (Rs.)

5. [a] Write applications of Game Theory in decision making. . (@)
[b]) Explain algebraic method of solving game theory problem. ()]

6. [a) A project has the following time schedule:

Activity |Predecessor | Time Activity | Predecessor | Time
Activity (months) Activity . | (months)
A - 2 G 9 3
B - 2 H D 1
C - 1 [ E, G 5
D A 4 J r 4
E B 8 K H,J 3
F B .5
Draw a network. i s Q)

[b] Find critical path using CPM approach and compute the project duration.

; )
[c] What are the advantages of project management? Differentiate between
- PERT and CPM. ; ' SRS R )]

VEY TONNTa0n 17 a)e
[d] Sensitivity analysis
[e] Resource levelling
(] Hungarian algorithm

----- END----
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g AR five questiong, e . 5
01" Assume suitable mi S S Max. Marks: 70
A i dninn ¢ missir . »
// ——12381Ng data if any J
ARG

(a) ]7\;]w]m'n \K'hy 1’]-1&7.”"\})]’]qu 861 :
Ay astic polvimere '
examples of each clags ofbn'IYmery ers can be remoulded but thermosets can’t? Give two
(b)) Define: 1) Degpr : ’ i y
o) Wilte thé ]Upg;\ée of Polymerization it) Funetionalit ;
C v DA % mationality. &
;) po]vmh\,]mé 3 ; hames of the following })’(\‘Vtv]’](‘]-r.;'y 4

o “ v » > 11 Olb,bp].()px,]c = B SR

7rite X ; than iv) Phenol- 7
(d) Write a note on molecular weight of polymers ) iI-formaldehyde

: St 4

% (a) What is step polymerizatio ' e ;
polyesters. ; n. Write the polymerization reactions for polyamides and

: i . p

(b) Ilz)lsclzu§s tlhe kinetics of linear stepwise polymerization 5

c) Explain t '

(c) Exp 1e laboratory methods used to measure the rate of vinyl polymerization.

. 3 < . "4 4

(2) Describe the cationic mechanism for polymerization of isobutylene with BF3 catalyst.

3

Chain and

4

ble Prize in Chemistry?
3

(88}

(b) \Vri.te a brief account on nucleophilic initiators in anionic polymerization.

(c) Justify the statement, ‘Ring Opening Polymerization has some aspects of both
Step polymerization’.

(d) Which scientific'work earned Zeigler and Natta a joint award of No

4. (a). Explain the free radical mechanism of copolymerization. : 4

(b) State the differences in the structures of random, graft and block copolymers. 5

n copolymerization 1s dependent on

(c) Explain how the reactivity of monomers and radicals 1
5

steric hindrance.
5. (a) What are the advantages and disadvantages of Bulk Polymerization? 4

(b) How Emulsion polymerization is carried out? 5
(c) Why polymer separates out in the form of beads in Suspension polymerization?4

in the different types of polymers based on tacticity.

6. (2) What is tacticity? Expla
ination modes in free radical chain polymerization.

3
(b) Discuss the possible term 3
(c) Compare Radical versus Tonic polymerization. 3
(d) Comment on Technical significance of Copolymerization. 9
(e) Write the examples of surfactants used in Suspension polymerization. 2

PR R R Rl
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' pAPER CODE PT-202 BASIC ELECTONICS ENGINEERING

g: 3:00 Hours
Max Marks :

Tﬂ’
Note Answer any FIVE Questions.

All questions carry equal marks.
Assume smtable missing data, if any.

With a neat 01rcu1t diagram and waveforms explain the working
~of full wave bridge rect1ﬁer and show that its ripple factor is 0.48.

r for the following. specrﬁcatrons
SV IL—2OmA

[b] Desrgn Zener voltage regulato
Input Voltage—lOV:thO%, | Output Voltage—

- | Izmm"SrnA and Tomax= 80mA Pt

0.2[a] Explam the WOl‘kll‘lg of.a trans1stor
) conflguratlon W1th 1nput and output charaetenstlcs e

22 Ib] Enurnerate the. 1dea1 charactenstlcs of Operat1ona1 Arnphﬁer

Q 3[a] In the blasmg crrcult shown n Flg 1,a supply of 6 V and a load

resrstance of 1kQis used (a) Find the value of res1stance RB so
,that a germamum tran81stor W1th p=20 and ICBo = ZuA draw an
Ic of 1 mA. (b) What Ic is drawn if the tran31stor parameters
.change to B 25 and ICBo = 10 uA due to rrse in temperature Vs

in ' com’rnon  cmitter

¢ D

f £ id v F |
’ 23

By

pom =
——
3

[b] Explam the operatlon of Class A amplifier and der.i‘y:e an
s expressmn for its efﬁ01ency - ey



Q.4[a] Simplify the following fu,ncté,i‘()(H qsing K-map method:
A b ) = ym(1,2,4,11,13,14.] 5)-+p(0,5,7,8:10)
flb] ‘. Design a one bit comparator

‘ - {el State and prove the Demorga

L Q.5[a] bhplam the working of UJT as relaxatio
[b] Explain the working of four univer rsal shift register
Q.6[a] Write the characteristic equations for SR, TK flip flop.
JK flip flop Wlth ‘

5[‘}3]“ EXPIam the working of maste? slave
circuit d1agram and waveforms.

= "'Q 7 Wnte shoﬁ notes on any TWO of the followmg

(a) Schottky Dlode :

(b) Senes chpper c1rcu1t il
(C) ASynchIonous Decade counter _;__ .

(d) Voltage d1V1der b1as of the tran51stor

n’s Theorems
n oscillator
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PT-203 Polymer Structure & Properties

Maxintunt Marks: 70

Note: Answer ALL questions

Assume Suitable missing data if any

. (a) Explain gel' permeation chromatographic method in detail to
understand the information about the molecular weight distribution.
(b)Explain the light scattermg method to determme the polymer
molecular weight. '

. (2) Explain the principle and instrumentation of FTIR spectroscopy in
detail. .
~ (b) State and discuss the expected IR spectrum of PET and polypeptide.

. (2) Discuss the changes in specific volume of semi crystalline polymer
with temperature. : '
(b)What is End group analysis? Explam

(a) Explain in detail XRD method to find the crystallinity of the polymer.
(b) Explain crystallization kinetics in detail.

(a) Explain the shear thmmng and shear tlnckemng behaviour of

polymers with suitable examples
'(b)Explam kelvin model of V1sooelasticity.

(a) Explain how molecular geometry and molecular aggregate affect the -
glass transition temperature with suitable examples.
‘(b)Wr1te a note on MALDI-MS.

(2) Differentiate between TGA and DTA.
(b) Discuss the principle of DMA.
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PT204- Rubber Technology

Time: 3hour Max Marks, 7

Note: answerany five questiong ’
Assume suitable missing data, if any

Q. 1(a@) What are the molecular structural requirements fora 74
- material to act as a rubber :

(b)  Explain the thermodynamic theory of rubber elasticity 7

Q.2 (a) Discuss the processing of latex into sheet and pale 7
~ crepe rubber , ‘

(b) Discuss the method of stabilization of latex 4

Q.3 (a) Discuss the stress and strain relationship for vulcanized 7

- and unvulcanised rubber _ T
Q.4 (a) What is the need for addition of vulcanising agents? 7

State the different types of vulcanizing agents with
examples

(b)i Explain the nee for addition, mechanism of functioning- 3.5
of the following additiives with respect to rubber

(a) Peptizer - .
- (b)Blowing agent ’ = ey
Q.5 (a) Discuss the working principle of mooney viscometer 7
(b) Discuss the manufacturing process of rubber gloves 1
-using dipping method '

Q.6 (a) Discuss the synthesis and properties of thiokol rubber T
(b)  Write short note on £ _

- (a)Polybutadiene rubber
(b)Rubber products
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PT205 Elements of Chemnc:al Engmeermg
rime: 9:,,00 S : . ‘ M Morks &
lrjt/e//’p:l,l'gues‘uons carry equal marks.

N1 Explain any twWo Unit Operations in detail

7In a non-reactive unit operation two streams are mixed. Flow rate of

Q.~

Fret streatn iS, 5 kg/ s and second stream 1s 8 kgls. First str%am contains 0.4
Weigh‘f percent of Component X and second stream COn’;@i‘ns 0.5 weight
» » percent of CompOnent X. Calculate the ﬂow rate outpﬁt stream and

concentration of X in output s'trearn?.'_i‘ A hal
reduction of solid material In

- Q.3 EXplain the twWo processes used for-size

B e chemical industries.
Q.4 What are the mechanicalrhp‘i‘t)perti'es required in the materials for
| chemical equipment construction and why?

nstruction of chemical equipment

: Q 5 Name the plastics used in the co

Construction with their properties and apphcauons

el
.n“.»\ ,
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Q.6

QY

 Give C\assiﬂc_ati-on of fibres with suitable example

PT-304 Fibre Technology
‘ L i Max Marks: 70
Note: Answer all questions \

Assume suitable missing data, if any

Justify the following statement

Concentration of polymer i - :
A 1erin dope is al “ e
as compared to wet spinning. : Ways h\ghef in dry spinning 3

Natural fibres have comfort properties | . &

Why wool fibre _AShOWs;darkest shade as compared 10 silk and 3
nylon when dyed with same amount of the dye. ' '

Write the role of heat and electrolyte in dyeing of cotton fiberwith &
directdye -~ . i - 5 | % .

What are.the»fe'ssenti‘al properties of fibre forming polymers 4

How draWiAng'improveS.the Strehg{h_of the thermoplastic filaments
Write a short note on Spin finish : - -

Discuss the working _prinoi'p\e of thermo-mechanical texturing

process X o | G e |
Draw the time temperature profile and reactions involved in dyeing

of (a) Basic Dye with acrylic fiber (b)Reactive dye with cotton

With the help bf neat diagram discuss the dry spinning process

, How PET fibre manufacture through DMT route



i SR et

Q.8 Explain role and importance of VK tube

Q.9 Discuss the manufacturing process of viscose rayon, its Proper;
and application g '
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THIRD SEMESTER B.Tech.
END SEMESTER EXAMINATION Jan-2021

PAPER CODE CE-202
MATHEMATICS AND NUMERICAL METHODS

Time: 3:00 Hours Max, Marks : 70

All questions carry equal marks.

j /Tdote : Answer any five questions.
Assume suitable missing data, if any.

:Q.1 (a) State and prove Cauchy integral formula.
: (b) Evaluate the integral ] = fomm using Residue theorem.

. Q.2 (a) Solve the following system of linear of equations by Gauss-

-~ Elimination method.

x+4y—2z=5, x+y—6z=12, 3x—-y-z=4

(b) Solve the system of equations by Gauss-Seidel Method correct up
to two places of decimal only
3x—2y+8z=4, Sx+y—z=12 x+6y+2z=6

- Q.3(a) Show that the function u(x,y) = x* — 3xy? is harmonic. Also
find its conjugate harmonic Function v(x,y) and the corresponding
analytic function f(z).

(b) Use Newton-Raphson method to find a real root ofcosx =3x—1
correct up to four decimal places.

P.T.O:

(.4 (a) The population of a town in the decennial census is iven below.:

Year 1891 1901 1911 1921 1931

Population (in thousands) 46 66 81 n

101
Estimate the population for the year 1920.

(b) Evaluate the integral using Simpson’s one-third Rule with n=2,

. p 2 X
4 and also compare with exact solution fo TRy

Q.5 (a) Define Analytic function, find P such that the function f(z)
expressed in polar co-ordinate as

f(z) =r2cos26 +ir?sin P8
is analytic.
(b) Using Secant method find a real root of the
equation f(x) =x>—-4x—-9 =0.

Q.6 (a) Apply Runge-Kutta method of order 4 to find approximate value
of y for x = 0.3 insteps of 0.1, if

%=x+y2,giuenthaty=0,x=0.

. d -2
(b) Given -ﬁ = -—:sz; y(0) =1

Find y approximately for x = 0.2 with step size h=0.05 by
Euler’s Method using four decimal places.

EEEEL L L LS
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END SEMESTER EXAMINATION: DEC-27%
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MAX MARKS: 79

- CE-301 GEOTECHNICAL E
vy FQUER QUESTIONS FROM

NOTETH\E 3.00Hr g
REST ;SUESTION NO. 1 IS COMPULSORY.ATTEMPT A
Yl SSUME THE MISSING DATA [F ANY. . giagram , (4x3.5=14)
. 190]( the validity of the statement and explain briefly using q;agra '
ay be negative.
d below

aln c}Ol'lSOIidated undrained test the pore pressure m '
b.Exit gradient will increase when vertical cut-off walls are provi eofﬂexib

C. Th:b contact préssure beneath the footing wi 1 1 be unifgrm, 'llﬂ craeSZame
d.The liquid limits of an oven dried and pir-dried organic 0! sa .. its significance. 7
- the densest sta

2.2. Define shrinkage limt How it s determined thi Ia;r)rcl)rz!léoirsy‘IZ Zé’flltk'J\T/mJ and in

: . . g : s s y

b, The dry unit weight of a sand sample In the 100568 h n it-has porosiry of 34%. Assume the ¢
)

-22.6916\1/1113.Determin§ the relative poros’ity of this sand whe

 specific gravity as 2.63. What is fit?

the hydraulic structures
le footing ©n clay.

the implication O :
ermeability of the soil. Prove that permeabi lity of the stratiﬁed SO
: (7)

fecting P
'gal.directian.

3.a. Discuss the factors _af
-horizontal direction-isorethan that.in the verti
on an impervious foundation with 2 ho Iter at the ba;s
1 and vertical directions are 3:5%1.0%
t constructed for the

lity in the horizonta
rvoir level is 27 m above the filter. A flow ne
£ 5 flow channels and 16 equipotential drops. Es_tirriate the seepage

e near the toe.
and Z:5x10%

transfort
loss

@,

rizon tal fi

b.An earth dam is built
coefficient of permeabi
respectively. The full rese
section of the dam consists 0

meter length of the dam.
radial distance T from the &

cal stress on a vertical line at a constant
f the vertical line with a radial line at an an
ear stress att

aximum verti
ntersection 0
d. What will be the value of sh
(7

4.a. Prove that the mé
duced at the point of 1

of a vertical load is in
39°15" from the point of application of concentrated loa
point? : .
¢ How compaction energy is estimated. (7)
(7

B. Explain modified Proctor’s tes

5.2 What is time factor. How it is related to the average degree of consolidation.

b.Differentiate log of time fitting and square root of time fitting methods for -the determination
hen a soil exhibit high seconda

coefficient of consolidation. Which method is more suitable w
consolidation? :

6.2. In a consolidation test, a full : j o
oot ;Vas ; y Zaturated clay san';ple was subjected to a load of 500 kN/m?. After 10
ve ound to be 200 kN/m". Find out the time required for 50% consolidation |
— @

take place.

b T‘;vo identical soil speci
j pecimens were tested in a triaxi RS
stress 870 kN/m? axial apparatus. The : h
/m wll;;g the c;ﬂ pressure was 200 kN/m?. The second Spf:c': Slt gge?rf;ez failed at a deviato
nder ce re " . . n railed at { :
. pressure of 400 kN/m?. Draw Mohr’s circle and det a C%ewa:')or st;es.
ermine the she

of 1400 kN/mz
parameters.
7. Write short notes on fi i
_ ollowings-
a.Clay minerals i
b. Frost action in soil gk

c.Quick sand phenomen :
v a
d. Mechanism
of shear strength
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[T\! ote: Answer any FIVE questions

1[a] whatis open channel and classify the flows in an open
channel? (4)
[b]What is. critical depth? Derive an expression for critical depth
and critical velocity (5)
[c] For a ti‘alaezgida.l channel of most economical section, prove that
half of top width = length of one of the sloping sides. €>)

- 2[a] The width of a horizontal rectangular channel is reduced
~ from 3.5m to 2.5m and the floor is raised by 0.25m in elevation at
~ a given section. At the upstream section the depth of flow is 2m IE
~ the drop in the water surface elevation at the contraction is 0.2m,
calculate the discharge if the energy loss is neglected. ~ ~ (10)
[b] Define the terms (i) Afflux (ii) conveyance of a channel (Z.2)

 3[a] Water flows at the rate of 1m3/s along a ,channel of rectangular
* section, 1.75 m in width. Calculate the critical depth if a hydraulic
_ jump is formed at a point where the upstream depth is 0.25m , what
~ would be the rise in water level and power lost in the jump? (O
[b]What is hydraulic jump? What are its classification? s

by an afflux of 2.0

4[a] Find the length of the backwater curve caused
th 2.5 m. The slope

m, in.a rectangular channel of width 40 m and dep

of the. bedis  given as 1 in 11000. Take Manning’s
constant N=0.03. = | (10)
[b] (i) What do you mean by * Most economical section’ of an open
| ‘ 2)

channel ? | ,
(i) ~ Whatis specific energy curve? ) (2)




- —&o—

5[a] A jet of water of diameter 50 mm, having a velocity of 20111
strikes a curved vane which is moving with a velocity of 10m/g in g
direction of the jet. The jet leaves the vane at an angle of 60 g

dlrectmn of motion of vane at outlet. Determine:
The force exerted by the jet on the vane in the direct;

(1)
of motion.
(i1) ‘Work done per second by the jet. (10)
[b] Explam the d1fferent types of efficiency of a turbine. @)

6[a] A centnfugal pump W1th1 2m dlameter runs at 200rpm g
pumps 1880 litres/s, the average lift being 6m. The angle which
vanes make at exit with the tangent to the impeller is 26 and the rad;
Velocrcy of flow is 2.5m/s. Determine the manometric efficiency a
- the least speed to start pumping against a head of 6m, the inn
diameter of the impeller being 0.6m. (10)
[b]Define slip, percentage slip and negative slip of a reciprocati

pump. (4)
7. write short notes on 4x3.5=14
(i) .- - Draft tube
(i)  Specific speed ofturbme

((111)  Air vessel ;

(iv)"  Ogee spillway
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arrd na_tral batPfl

% ;,Q 1 a) Explarn the term part1a1 safety factor for load
factor for Llaterlal also wrrte Values recommended

S . | -'?—(05)_ i
_ b ) Dle‘U.SS the assumptlons of L1m1t states rnetbooﬂ ; o« GS)
) What do you understand by durabrhtyr? how it is acc ounrec by Il
©456:2000. - e - O
, c) erte down the procedure ll‘l’VO;lVCd in design fc}r snear. od {) |

-Q 2 a) Deterrrune moment of resmtance of RC beam having effective
i2

i depth of 300 mm and width of 230 mm. it is reinforced with 3-12
. -mm bars crrade of concrete used is M 25 and grade of steel is fe-

415, .o | L (&
- b)), How two-way slab is drfferent frorn one-wa y slab? - | {03y
- c) What do you understand by effectrve length of coT vmn? 0 (05

Q 3a.) Desrgn a slab restmg on masonry Wall (230 mm thrc:{) on all four
sides, dimension of slab being 8m x 3. Sm use concrete of grade M-
25 and fe-415 steel S . : : : - (20)

b.) What is 1mportance of bearing capacn:y of soi!in de sé,qn of footing.
(053




)4 a.) Design an axially Joaded column with spiral rfmlforcen:leI

OKN? . (15
f neutral axis 18 0.48 d for fe-415 o

subjected to the Joad of 150
b.) show that limiting depth o

~

).5 Write short note on any four of the following: - 4y

a.) water cement ratio

b.) yield line theory

¢.) working stress method
a.) éjffecﬁ‘t,'e span

2. strut tie model
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SEMESTER EXAMINATION Dec/Jan-2021
PAPER CODE CO-116

e TR L el i 4
TITLE OF PAPER- ngrammang-Fundamemaﬂs 3

Time: 3:00 Hours - Max., Marks: 70

Q.1[a]

[b]
- [e]
Q.2[a]
)
- [c]
Q3[a]
-~ [b]

1
Q4[]

[l
Q.5[a]

MSWST all question by Selecting any two pér’ts fromn each

questions..
‘Al questions carry equal marks.
Assume suitable missing data, if any.

L—

ords and identifiers? Give suitable examples
_while loop with example.

What are keyw
Differentiate between while and do

. Write a program to find the greatest of 3 numbers.

EXplain Arithmetic operators in details.
Write a program to check a number is prime or not.
7 Ekplain the syntax of prin‘tf() function. |
“Write a program to print n terms of Fibonacci series.
What is a pointer variable? Create a pointer variable *ptr to int

{ and print vaiue of i using ptr.

‘YWhat is structure in C? give example.

Write a program to swap two numbers.

[b]  Explain four basic data types in C.

. Differentiate (i) 12 and at+ (_ii) =and ==

Write a program to sort an array.

' [b]  Explain switch statement.
[c]  Explain nesting if statements.
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SEMESTER EXAMINATION I ™ [es;)]z Vi
January -
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CO-202 ANALOG ELECTRONICS
03 Hours
m\\'er any FIVE questions.
Assume suitable missing data, if any
e | -
estion No. 1 [7+7=14]
3] Discuss the Zener and Avalanche breakdown.

b] The circuit in Fig.1 has to be designed to make V, = 0 V and Vggg = 3 :
2. Give B = 200. 24 0 and Vg 3 V. Determine R, and

Max. Marks: 70

? Vee (+6 V)

(20 kN)
) —

P §

Re

— VEE =—6V)
Fig.1
(14]

erse saturation current is used n
2.7 kQ and R = 180 kQ, and

Juestion No. 2

onsider a transistor circuit with fp = 99 and negligible rev
ircuit as shown in Fig.1. the element values are Ve = 10 V,Rc =
- is open circuited. |

1]. Determine the value of Vg and I¢.

y] For fr increased to 199, repeat [a].

Juestion No. 3 | [7+7=14]
a] Why output characteristic of CE configuration have slope in active region while in CB

configuration it doesn’t have? P
b] Derive the expression for current gain, input resistance, voltage gain, and output resistance of

CC configuration with Rg having r, = 0,and 1y = © .

p.T.O.



Question No. 4

1S1S Wi h B = 100 and Vi '
Consider a CE amphﬁer as shown in Fi 1g. 3 uses a transi ' 1

0)
[a] Determine the dc bias current /. -
[b] Determine R;, voltage gain, current gain.

Questlon No. 5 '
[a] Explain characteristic of MOSI;ET T wesiiance fob SommaR RSO
for voltage gain ] g B
[b] Derive the expression
amplifier with source resistance.
Questlon No. 6
[a] Discuss the comparison of BJT and FET.

the c1rcu1t of Flg
[b] An n-channel JFET, having V, = —4V and Ipss = 1O;nl::1Q 1SRuS<_’f14l’I;O g ik
~parameter values are Vpp =18 V,Rs = 2k, Rp = 1

Deten:mne Ip and Vps.
: +Vopo
,é
f<] I
Is} oS
Rs

Fig.4

R4

Rz

Question No. 7

[7x2=]
Write the short notes on any TWO of the folIow111<7
[a] Output characteristic of C

[b] Voltage series and Curre
[c] Operationa] amplifier ag

E and CB conﬁcruratmn of BJT.
nt series feedback oscillator.

a summer and differentiator circuit.
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' CQ4O43_DIGITAL IMAGE PROCESSING
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3 Max. Marks: 70

ime: — N '
wer any FIVE questions.

ote ARS :

* '\l questions carry equal marks.

~ Assume€ suitable missing data, if any

2'1[;‘?&] What do you.mean by digi‘talz image prOCessing? Expla'm the
- different steps 1nvolved with the help of block diagram.

b The siz€ of an image is M pixel‘ wide and N pixel high. The
- image€ 1S scanned at 300 dpi. The physmai’siz_e of the scanned

Find the value of M and N~

' image is 8X8 inches.

by image histogram of Jage? How the

a digital ima

).2[] What is meant

contrast of the 1 185 related -to the histo .
ith proper expressions. . : | \_
_bit grey 1mage of the siz€

| ualization for 3

Number of Pl

Q3[a] Justify the fact th _
. removal, while @ median filter fails to do sO.

Eb] Design an adaptive



& iz . R
[a] 1at is meant by sharpening of digital images” Explain the high.

bOOSt ﬁltcll
ng.
smai logic. Also defing

b] D
[b] efine fuzzy logic and compare with clas

IN TERSECTION operation of two fuzzy sets.
ional Block

Q.5[a] Defme Coding Redundancy. Also, explain the functh

~ofa ‘general compression system. , |
| [b] Define gradient of an 1mage. Also, Explail; ‘how 'Laplacm
Operatm can be used for sharpening of an 1MAge:

Q. 6 Write short notes on any 70 of the followmgs
[a] Bhnd de-convolution
[b] Inten51ty and spat1a1 resolutlon
[c] Sobel edge detector |
- [d] Uﬁ%sharpmasking .
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N0 hours ' CE-105: Electrical Sciences
3 O - Max Marks:70 -

6: . ) . &
Atternpt any FIVE. All questions carry equal marks Assume su1tab1e \

te
N ; mlssmg data, if any.

(a) gtate and illustrate with the help . of an example the Max1mum Power Transfer
heorem
~ (b) What do you understand by Independent & dependent Electrical Sources. Explam ~
the classification of these sources. -
(2) Draw the power triangle. Define the Active, Reactlve & Apparent Powers.
d from a given

(b) Find the equlvalent values of resistances for a star connected loa

delta connected load.
() Give the Statement of Tellegen’s Theorem Prove it by taklng su1tab1e

- example.
(b) Draw the Thevenm S Model for the‘followmg c1rcu1t (fig.1)

’\./\.//\/* ' _C +a_
" 120 L Cosv |

>150Q Voe
() S g
: N — P

. éa) Find the Voltage across 25() Resistance using Norton’s Theorem (fig:2)
24 A 28
Fig.2 10V
ircuit diagram.(ﬁgt?:)

(b) Draw the phasor diagram for the following c1

" pagelof2



: JX4 ‘ ‘ ' ~
R, ey v Y Va s

Ac@ Voo c
: _1 } T

Fig.3

5. (a) Define bandwidth, quality factor,:',half power frequencies II.l_arsen‘e‘S R]
Also explain the relationship between these. ¢ i
(b). Explain the phenomenon of Paralle] Resonance 1 an electrical circuits,

6. (a) Describe the Two-wattmeter method of power measurement for a three-pf;

star connected system with lagging power factor.
' t, the total power consumed by

(b) In a two wattmeter of power measurement, I _ sume
a star-connected load is 45 kW. F ind the readings of each wattmeter if the

- power factor of load is 0.8 lagging. A
7. (a) Explain in detail the Iron loss & copper loss in a transformer.
(b) Derive the condition for maximum efficiency of a transformer.
8. Write shortnotes on any two of the following:- | |
(i) Single phase Auto-transformer, (ii) Moving coil instruments,
(iii) Analogies between Magnetic and Electrical circuits. |
(iv) Digital voltmeter, (v) Moving iron instruments.

LR E L LT
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END SEM ESTER EXAMINATION

EN - 112 ENVIRONMENTALSCIENCE ‘

)
$25 o

Time: 3:00 Hours

Note: Answer any 5 questlons Sy
All.questions carry equal marks
Assume suitable: mlssmg data if any. -

A <

1. (a) Define atmosphele along with' its major laycrs") State thc\r
respective almudcs temperature and chemlcal specncs with suxtable
- diagram. NN )

—0—

chain and food web with appropriate cxample ) ©)

(a) With a neat sketch of water cycle, explain the difference
between global water cycle and biological water cycle? )

(b) Classify the air pollutants ‘on the basis of state of matter? What
are the various adverse effects of air pollution on human health?

!\I

@)
3. (a) Describe different conservation approaches to conserve
biodiversity in India. N

(b) What are the types, somj‘cc's and different methods for the

disposal of solid wastes? @ .

4. (a) Mention the noise standards prescr 1bed by CPCB for different

zone along with its control measures. (7).

840 5y ms WL
.f; ol : e
] '3" Max. Marks: 70

(b) Define ecosystem' and cxplam the difference “between - food |

) Explain the difference between conventional and non-

conventional sources of energy. %
(a) What is sewage? Briefly discuss the chemical properties of

waste water. Q)

(b) What are green house gases? Name and discuss their

contribution to global warming and jts effects on global climate.

(M

. Write short notes on any four of the followings: (14)

(a) Chipko movement

(b) BOD and COD

(c) Air quality index

(d) Sustainable development
(e). Abiotic components

(f) Trophic levels
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1T-106 Fundamentals Of Information Technology

!
{ Time: 3:00 Hours Max. Marks : 70

‘ Note : Answer any five questions.
’ Assume suitable missing data, if any. i i

Q.1 [a] Expand A'BABC’ 10 maxterms and minterms.
[b] Explain in detail the instruction cycle in a computer.

(2x7=14)

Q.2 [a] Draw the level 0 and 1 DFD diagram of online student

registration system.
[b) Explain the working 0
as memory circit .

fa SR flipflop , show how it can be used

(2x7=14)

Q.3 [a] Reduce the following expression using K-map and implement it

in universal logic.
F(A,B,C,D)=M(1,4,5,7,11,12,15)
[b)implement the following function using 4X1 and 8X1 MUX
F=(0,3,5,6,8,11) (2x7=14)

i
{
¢

BA-Y w7 Aary

Compare star, bus, tree and mesh topologies.

[b] Explain with the help of suitable diagram the OSI model of

computer networks (2x7=14)

Q.4[a] What is topology and architecture of a computer network?

[HIW Y Ao computer et o »

types ?

QAI=\A)
().6{a)] What are modulation techniques in communication networks 2
Fxplain amplitude modulation with help of suitable diagrams and

equations .
[bJWhat are high and low level lan
assembler, interptreter and compiler.

guages? Differentiate between
(2x7=14)

Q.7 Write short notes on ANY TWO (7X2)
[a] Combinational circuits

[b] lossy and lossless compression

[c]Adder and subtractor

t#*Eh”D*t*
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, P ' MATHEMATICS -1
” > me:3:00 Hours Max. Marks : 50
2 » . . Marks :
g Lo Note : Answer any five questions,
5 : All questions carry equal marks. - ‘ '
i » Assume suitable missing data, if any. )
Q.1

a) Test the convergence off_he following series

- + ) AN 2 | i ’ 3
b) Expand cos x in powers of (x —g): and determine the value of

cos 910 correct upto four decimal places.-

Q.2 Ln A
a) Examine the function sinx +siny F'sin(x +y) for extreme
points and also find the value of the function at those points.

2%u

1/2 2
[ = —p [Py 22 u
b) If u = cosec [ STERenTE , shogv that x“ 33 + 2xy T +

az tanu
2
YiaE T 143 (13+tan u)

.
=

B s . :
a)Change the order"of integration in the integral and hence

f:a fxz;/&? dx dy and hence evaluate.
;_a_ 3
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. 2 .yz z2 i
. b)Evaluate = ot _.'% — 57—z dxdydz Ovey.

V—{(xy,z)x>0y>0 z»O—+ ,. '~1]

Q.4
a) Find the area lying inside th

curve 1T =a (1 —cos 8).

e curve T = asing g

b) Find the area of the surfacc forrned by the fevoih“
8x about the x- axis, by an arc from the vertex tg on
latus rectum. ' ’

Q5 Ve Ry "3

| a) Fmd the duectlonal dcrlvatlve of the function f-
222 at the point P(1, 2,3)in the dlrectlon of the line
is the pomt (5, O 4). In what direction it will be may

also the magnifﬁdé of this maximum.
b) Ve;ify Gréen’s theorem m the pla‘rie for gEC ((3x2
- (4y — 6xy)dy] where C is the boundary of the regic
y:— xandy = x? ‘ ' :
Q. 6 :
a) Find the tota»l‘_work'c"lone in moving a pért'i'élé in a fo
3xyi—2zj+ 10xk val'ong the curve x =t +1,
2t3fromt=1tot=2. ; bl .

b Prove that Curl(Curl V) = grad div V= vy
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i SEMESTER | B. Tech. (MC)

END SEMESTER EXAM (JANUARY-2021)
.i MC 201: Mathematics-I11

Time: 3:00 Hours | Max. Marks: 70

Note: All questions are compulsory. All questions carry equal marks.
Assume suitable missing data, if any.

Q1. (i) Examine the absolute convergence of the improper integral

foo.sinx dx

1 xp

i(ii) Show that the integral f_ll ;1; dx exist in Cauchy principal value

sense but not in general sense.

Q2 (i) Find the values of z for which the function
7z = sinhu cosv + i coshu sinv

; ceases to be analytic?
(ii) If u = y3 — 3x2y is a harmonic function, then find the

corresponding analytic function f(z).

Q3. (i) Find the value of $(5x.+ 6y)dx + (3x — 4y)dy around a
triangle in the xy-plane with vertices at (0,0), (4,0), (4,4).

3
and v(x,y) = Tty 2, when (x,y) # (0,0) and

) Fulx,y) =

u(x,y) = v(x,y) = 0, when (x,y) = (0,0) then find the value
of f'(0) along x-axis.

p7O -



— 75

4. (i)
Q (1) Show that the transformation
, 2z+3

e

| ' i -aight lin
- maps the circle x% + y? — 4% = 0 onto the stralght 1 e
obtained is not a circjey

S 475‘ + 3 = 0 and explain why the curve ODF
(11) Find the Laurent’s series expansion of function f(2) = 097 Whe;
m the region |z - 1] <1 .

rem for 7-transform- Verify convolutig
(n’}. |
difference equation

- Q5. (i) State convolution theo

- theorem when (£y={n} and {&.}=

(ii) Solve by using 7-transform, the

Yis2 +6J’k+1 +9 zzk’ O =X =0)
R "~ End |
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Note: Attempt ALL questions by selecting dﬁy TWO from each

yestion. All questions carry equal marks. Assume missing data if an

1. (a) Solve all eigen Values and e1gen funct10ns of the Sturm Liouville
Equatlon :
3 " + Ay =0, gwen that y( D= y(l) V. (—l) =1 (Z)

(b) F orm the partlal dlfferentlal equat1on from the relatlon -
¢(x +y +Z Z —ny)_o .

(c) Form the partlal dlfferentlal equatlon from the solutlon
z—f(x +2y)+g(x '—zy) Bt

2. (2) Solve the part1a1 dlfferentlal equatlon z= p +q°.
(b) Solve px +qy = pq by Charplt S method |

(c) Solve x(y + z)p +y(x +Z)q = z(x —y )
of Vanables

3. Solve any" two the followmg by the method of separatmn
ou Oou "
(a) 4_’ T 3u(x ¥) subJect to the condition #(0; }’) 3¢ —e

ox

QE _— o | — —4X
(b) = T ) u, given that u(x,0) = 3e

2u . o
given that u(x, 0) = sinmx.

| ou
) —=-—
( ) at ‘ax2’



i = J
4. Solve any two of the following PDF.

522 927
a) ZZ_ —
@) 2=—2 = sinx cos2y

dxdy

(4D% - 4DD' 4+ p'¥)z = 16 loge (X 2y)

¢) (D2-D"*-3D+3D")z=xy+7

" : R T _
5 (a) Solve Zz =a g = representmg the V1brat10n ofa strmg of 1eng‘[h
s ﬁxed at both ends subject to

j ) V(O t) 0, v(l r) 0 and the 1n1t1a1 condltlons
5 | |

Y= y(]S]nllx"-. a]’)d. —a;—O att O

the boundary condmonc

'(b) A rod of length i wrch msulated 51des 1s 1mt1a11y ata umform
' temperatule 4, Its ends are suddenly cooled to 0°c and are kept:

that temperature Prove that the temperature functlon 1S glvenl:

"y cnm

u(x, ;) Zb sng { Whereb 1s determmed from u(r 0)=u,

nl',

© Classify the _fou-owing.pDE,j Advrogn &
o U iy —Zux + 24u,, + 5y = 0 L
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: 3 H Max. Marks: 70

: . Attempt 3
(ructions pt any two parts of each question. All questions carry equal marks.

e qeatly. Assume suitable missing data, if any?

(2) In @ competition, a school awarded medals in different categories. 36 medals in
dance, 12 medals in dramatics and 18 medals in music. If these medals went to a total
of 45 persons an.d only .4 persons got medals in all the three categories, how many
received medals 1n exactly two of these categories? =~ - o '

(b) Let thevu'ni\./erse of disclosure be E = (5,6,7}. Let A — (5,6} and B = {6,7}
Lot P(x): x isin A, Q(x): x is in B and R(x,y): x + y < 12. Find the truth value of

@0)(P(x) = Q) = R(5,6). =

(c) For (x,¥) and (w, v) in R?, define (x,¥)R(w, v) if x2.+ y? = u? + v Prove that
R defines an equivalence relation on R? and interpret the equivalence classes
geometrically. ' o T ,,

[a) Ug,ing indirect ﬁiethqd show th'at (r = g, r v' s, s S'zj} p—>q) =D

“Everyone in this COllege has

b) U_sing predicate calculus show that the premises"
imply the_-conclusion

ourchased a computer” and “Hari is a student in this ‘college”
‘Hari has purchased a computer”. ' '

©) Prove by truth table —(p < q) < ((—IP vV ag) A .(P \ CI))-

a) Use rules of inference to check the validity of the following argument.
‘If the train arrives late and there are no taxis at the station, then John is late for his
meeting. John is not late for his meeting. The train did arrive late. Therefore, there were

axis at the station.”
Page 1 of 2

Q- %
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b
(b) Suppose 4 student wants to make up a schedule for a seven-day pe“Ori

she wi]] study one subject each day. She is taking four subjects: Mathey,
shedules that devote 4 ]

che

Illlslly and CCOHO]THL,S ] ]nd thc nun]bcr Of’v‘(/ ""d\,
each SubjeCl Ly
C et A . ) n=?2:
(€) Solve the recurrence relation a,, — 6an-1 + 9%n=2 = 4 ay 3

(a) Define Lattice and give an example of it. Discuss 15 PECP Gluies

(b) Define Boolean algebra and give an example of it. Discuss its Propertiy

(c) Define semigroup, monoids and‘groups with examples.

(a) Show that a simple graph is connected if and only if it has a Spanmng fre

(b) Deﬁne adjacency and incidence matrlces of a graph Find adjacency apq
mamces for the followmg graph. T

(¢) Let x, y, z be Boolean variables. Use the rules of Boolean algebra to i

' -"'?:""“followmg expression into its simplest form

(x/\Z)V(yV(y/\Z))V((x/\y)/\z)
| ~End~

Page 2 075
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MC-205 Probability and Statistics Y
Time: 3hours Wiax Warks: 70
Use of probability distribution tables and scientific calculator is

' allowed. '

Q1 The hats of n persons are thrown into a box. The persons then pick up
" their hats at random (i.e., so that every assignment of the hats to the
persons is equally likely). What is the probability that '
a. every person gets his or her hat back?
b. the first m persons who picked hats gett
c. everyone among the first m persons to pick up the hats gets back
a hat belonging to one of the last m persons to pick up the hats? -
Now assume, in addition, that every hat thrown into the box has .
probability p of getting dirty (independently of what happens to the other
hats or who has dropped or picked it up). What is the probability that. -
d. the first m persons will pick up clean hats? - b
e. 'exactly.m persons will pick up clean hats? -

heir own hats back?

Q2a What is the expected sum of the numbers that appear when three fair
| dice are rolled? AL b E
- Or o o ;
For a coin that comes up heads independently_’yvith probability p on
each flip, what is the' variance in the number of flips until the kth head

e appears? - 3 ;
.'/,’ k\_’))l

<o te

sical test weié"ranlced?by the tlniéé judges A

()

Q2b Ten compétitbrs in a mu .
B, and C in the following order:

Ronksby A | 1| 6]5] 10 32 . [4[9.17
RenksbyB | 3|58 ]4 |7]10}2 1] 6 |
[ Ranks by C.| 6 alola, |12 [3[10]51 7]

Using rank correlation method, discuss which pair of judges has the

nearest approach to common likings in music .
‘Q3a A batch of parts con'tair_ls‘_lOO parts vfromvaﬂlgca_l.s pplier of tubmg.
200 parts from a supplier of tubing in the next state. If four parts are
selected randomly and without replacement, W

.10]

hat is the probability -

,;.. @g;_’;}"

upplier _of tubing andm’_ " 5 -

YA

: 5-.%2' ;‘,‘ '
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(aost foryerviee da

\ Camt independent trinl,

atite of all three servers?
il within tive tequests?

fdom vatiable with mean 5
: e, A battery is used until it fails,
et ©] d by a new one. Assuming a stockpile of 25
e lifetimes of which are independent, approximate the

iiity lh:’\l over 1100 howrs of use can be obtained. (Using CLT).

(el

Q3c Population studies of biology and the environment often tag and release 5
subjects in order to estimate size and degree: of certain features in the
population. Ten enimals of a certain population thought to be extinct
(or near extinction) are caught, tagged and released in a certain region.
After a period of time a randem sample of 15 of this type of animal is
selected in the region. What is the probability that 5 of those selected
are tagged animals if there are 25 animals of this type in the region?

Q4a Explain the joint density function with the help of an example. 5
Q4b  Ten cards numbered 1 through 10 are shuffled so that all orderings are 5§
equally likely, and they are turned up one at a time. We say that a match
oceurs if the first card is numbered 1, or if the second card is numbered
2, or ..., or the 10th card is numbered 19. That is to say, a match occurs
if the ith card in the deck happens to be numbered i. Find the expected
number of matches. Hint: consider the random variable
) {1 it e it card s nomnteh,

G atherwise,
¢

s considder thie smn E:‘:l NG

Also find the Cov(X1,X2), the covariance of X1 and X2. Use this to
determine whether Xi and X2 are independent. :

Qdc  State and prove the Central Limit Theorem. 10

05bh

Q5d

:rl"'-"/‘; .1/:»«-\ A0 ATENIFIARae tent SAENer TIm SRy L e
A taxi company i3 to decide whether to purchase brand A ot bLrand B 5
lires for its fleet of taxis. To estimate the difference in the two brands
an experiment is condncted using 30 tires of each brand. The tires are
run until they wear out. The results are
Mean(A): 36,300lan SD(A): 5000km
Mean(B): 38,100km SD(B): 6100km
Compute a 90% confidence interval for pB-pA assuming the
populations to be normal. What do you conclude from the confidence

interval obtained?

Calcium is an essential mineral that regulates the heart, is important 5
for blood clotting and for building healthy bones. The National
Osteoporosis Foundation recommends a daily calcium intake of 1000-
1200 mg/day for adult men and women. While calcium is contained in
some foods, most adults do not get enough calcium in their diets and
take supplements. Unfortunately, some of the supplements have side
effects such as gastric distress, making them difficult for some patienfs.;
to take on a regular basis. A study is designed to test whether there i
a difference in mean daily calcium intake in adults with normal Bone
density, adults with osteopenia (a low bone density which may lead:to
osteoporosis) and adults with osteoporosis. Adults 60 years ofage with:

normal bone density, osteopenia and osteoporosis are selected }F}Lj-“'“ e
random from hospital records 2and invited to participate in the- study. ;
Each participant's daily calcium intake is measured based on reporfed

food intake and supplements. The data are shown below T

Normal Bone Density: 1200] 1000] 980]900| 750300

Osteopenia: 1000 | 1100 700 [ 800|500 | 700
Osteoporosis: 890 650] 1100[900[400{35C]

Is there a statistically significant difference in mean calcium intake 1
patients with normal bone density as compared to patients with

_~ osteopenia and osteoporosis?

ok o ko o o kR
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| Note: All questions are compulsory. All questions carry equal

marks. Attempt any two parts from each question. Assume
suitable missing data, if any.

l,_ Ql-'. a) Define kernel of a homomorphis'rn; St‘ate»an‘d prove first
fundamental theorem of homomorphism of groups. .
b) Show that a non-empty subset / of a group Gisa subgroup of G

ifand only if @b~ € H, Va,be H .

¢) Let H and X be finite subcrroups of a group G such that HK is s also

o(H)o(K)
% subgroup of G. Then show that O(HK ) = m

Ll Ly QT IS

Q2. a) Deﬁne the binary for the class of a_ddition modul_.o n and
| multiplicatioﬁ modulo » and show that both form an Abelian
group under the binary defined in it. g
b)IfGisa ﬁnlte group and a eG, ‘then show that o(a) | O(G)
(i.e. order of a divides order of G).
c) Define a cyclic group w1th an example. Let Gbea ﬁn1te cychc

group of order », then show that G has ¢(71) generators.

”

- Q3.a) Prove that kernel of a ring homomorphism /' : R —> R'is an ideal
' of'the ring R.

PTO .“ Page 1 of 2



— LS — A

b) Prove that Z[\/:g:] isnota U.F

¢) Show that Z, the ring of integers, is a PID.

| i
Q4.a) Let R be a ring such that x* =x, Vx € R, then prove that .

commutative.
b) If R is a commutative ring with unity and P is an ideg] of R 4

show that P1is a pr1me ideal of R if and only if R/P ig an Hlt

domain. : :
¢). Show that the 1ntersect1on of two maximal ideals may 10t e

max1ma1

QD a) Prove that a ﬁmte mtegral domaln 1Is a ﬁeld
b) lee examples of two polynomials f(x) g(x) in R[X] such ths
i) deg(f(x)+g(x)) < max(deg 1 (x), deg g(X))
i) deg(f(0)g(x)) <deg f(x) +deg g(x)

,c) Prove that the charactenstlc of an mtegral domam 1S elther Zer
¥4 pnme number ' R AT

- END-
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: em t any five i n ,
p: AttEIP ¥ questions. All question carry equal marks. Assume suitable missing data j

Determine the Optimal Solution of
Max z = 21171 — 4.’17.2 + 5.’133 — GSL‘4
qubject to Ty + 4Ty — 275 + 434 < 2
: .‘131—2.’172—3933:—4.’1?42—1
Ty, Ty, Ty, Ly = O

Solve the following integer programming problem
Max z =z, 4+ T9 -
subject to 6z; — 5z < 6
10z, + 1225 < 6
3 1,72 >0
7;-and zo_are integers.

Draw a critical-path arrow diagram and indicate the critical path. What is the minimal time
required for completion? ' ' ) re

<

Job  Description ~Tmmediate Predecessors ' Time(minutes) -
A Design flowchart and write statements - - ~170

B = Punch control cards - A .40

C - Punch comment cards : A : 30

D  Punch programme cards ' : A=At 50 -
E . Obtain brown folder ' ' B,C,D 20

F  Put deck together o g B.C.D . = 40

G . Submit deck : EF 20

A steel company has three open sources and five destinations. The transportation cost for ship-
ping steel from sources to destinations are shown in the following table:

M 1 M- 2 ]VI3 JVI4 M: 5 | G; J,
F 5 2 4 2 7 8
Fy 5 5 6 2 i} 12
F3 8 5 4 8 4 14
b, —>| 4 | 4|6 [8]8

What is the optimal shipping schedule?

Four different jobs can be done on four different machines. The setup and take down time costs
are assumed to be high for change overs. The matrix below gives the cost in rupees of producing

—job-i-on-machine-j-
M, | My | M3 | My
My | 5 7 |11 | 6
M| 8 519 1|5
Ms| 4| 7 |10] 8
M,| 10| 4 | 8| 3

How should the jobs be assigned to the various machines so that the total cost is minimised?




Task |A|B|C|D]|E Flg,
Least time [ 5 [18 [ 26|16 [15] 6 !}1{\;
Greatest time [ 10 | 22 [ 40 | 20 | 25 [ 12 o

Most likely time [ 8 [ 20 [ 33 [ 18 [20] g o

Determine the followmg

(a) Expected task time and their variance.

(b) The earliset and latest expected times to reach each node.
(c) C‘ntma.l path

Q.7 Apply the principle of dua.hty to solve the LP problem by 2 Phase method
Max z = 47 — 3z,
subject to z; +z7 < 6

<4

L ZT22 >1
.’L‘2 <5
Z1,T2 2 0.
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Note: Q.No.1 is compulsory, answer any other three questions.

" Statistical table is allowed. Assume missing data , if any.

s (a) The current price of gola is Rs.25000 per 10 gm. The storage cost is -
Rs.200.per gm per year-payable quarterly in advance. Assuming that
.-constant interest rate of 9% compounded quarterly, calcu!ate the
forward price of gold for dehvery in nine months.

(b)' A'non-dividend paying stock is currently selling at Rs. 100 with annual
“volatility 20%. Assume that the continuously compounded risk-free
interest rate is 5%. Using a‘two period CRR binomial option pricing model,

'find the price of one European call option on this stock with a strike price

LI of"'Rs. 80 and time to expiration 4 years.

(c) Consider a portfolio of two assets a; & a; with no short sell, with the

.+ following statistical parameters p1=5%, W2=10% , 0:=10%, 0,=40%,

piz = -0.05 . Find the value of minimum risk, the expected return and
weight of the assets.

(d) The stock price is Rs.100. The annual continuously compounded risk free
interest rate is 5% and the annual volatility relevant for the Black Scholes
formula is 30%. Call options are written with a strike price of Rs.80 and
.time to expiration of 5 years. The stock will pay a dividend of Rs.20 In 2
years and another dividend of Rs. 30 in 3 years. Use the Black — Scholes
formula to find the price of one such call optlon

(e) Find the stochastic differential equatidn of Cos(W(t))
;using Ito — Doeblin formula of version two.

2. (a) Define V_risk neutral probability, obtain its expression. Prove that under
risk neutral probability after nth period )

E‘(S(‘n)] =SO)[1+7r]" , where ‘r' is risk free interest rate.

(b) Let 5(0) = $50, r=5%,u=0.3andd= —0.1. Find the price of a European

3. (a)

(b)

4. (a)

(b)

5. (a)

(b)

call and put with strike price X = 60 dollars to be exercised after N =3

time steps using CRR- formula.
Let {Sn.n=0,1,2,....} be a symmetric random walk and Fa be 2 filtration .
Show that ) . .

= (=1)" Cos(mSy) isa martingale with respect to Fn.

for w(t) dw(t) using quadratic variation .

A stock being sold for Rs.45 and risk free interest rate is 6%and assume
that a dividend of Rs.2 is paid after six months. Find the forward price of
the contract on this stock with a delivery date as one year. Also find its
value after nine months, the stock price at that time happen to be Rs.50.

Evaluate

State and prove the Put — Call parity formula for European call and put
option, with current price of stock S(0) and exercise price X and exercise
time T.

For two asset portfolio prove that the variance of the portfolio can not
exceed the greater of the variances 62 & 6% of the component assets, if
there is no short sell.

Using the following data:

Scenario Probability ~ Return K1 Return K2
“w1 (recession) 0.4 -10% 20%

w2 (stagnation) 0.2 0% 20%

w3 (boom) 0.4 20% 10%

Find the weights in a portfolio with expected return pv=26% and
compute the risk of this portfolio

7

2
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Jote Ques 1 is compulsory ~Answer: any 4 questions from the

o remalnm'gmquestlons Assume su1table mlssmg data, if any.

1 [a] State Whether given statement is True or False. Give reason (10)

There exists a graph with 5 vertices Vq, Vp, V3, V4, Us such that
d(1y) =3, d(vy) = 4, d(vs) =3, d(vy) =2, d(vs) = 1. |
Each vertex in a complete blpartlte graph has the same degree.

ii.
| iii. There exists a bipartite graph W1th a cycle of length 5
iv. Al graphs must have edges.

There exists a cycle C of length four Wlth chromatlc number v(O)

= 3.

[b] Draw a graph which is: (4)
i.  Hamilton and Eulerian

;1L Hamilton and non-Eulerian
‘ iii. Non-Hamilton and Eulerian
iv. Non-Hamilton and non- -Eulerian
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Q.2 [a] When is the complement of a disconnected graph dlsconnecte(I
Is the statement below true or false?
“At least one of a graph or its complement is connected >

If it is true prove it; if it is false provide a counterexample.

[b] Define Perfect Matching in a graph;. How many perfect m
are possible in the following graphs:
. K, a complete graph
. Capn ,acycle®

atchjr

Q.3 [a] Proize-fhaf a tree with # vertices has (n-1 ) 'edges. '
| [b] Prove that a graph is bipartite if and only its chromatic number ;
~two. g b B ' ' '

Q4 [a] Prove that with respect to a giVen Spanning tree T, a chord C;, the

determines a fundamental circuit I" oceurs in every fundamental cyt
associated with branches in I" and no other.

le
- ii) Show thvat.-a:ﬁni’te's'i,mplé,'7gféphwifh more than one vertex has
least two vertices with the same degree, - | '

Q.5[a] Use F ord-Fulkerson Algorithm to ﬁnd maXiIﬁum »ﬂow from s tot:

-



[B] . | s
1 Is the degree sequence (6 5 5,5 4 4,2,1) graph1ca1 "
ii.  Show that it is not possible to have a group of 7 persons such that
| each knows exactly 3 persons in the group (4"”3)

a] Every glaph G(VE) lV] =7, lE[—m W1th m >n — 11s e1ther connected
or contalns a cycle N - | | (7)

[b] Explam Kruskal S Algonthm and use 1t to ﬁnd the m1n1ma1 spannlng
sl SR TDL (7)

- tree in the graph below:
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5) What do you mean by transitive closure of a fuzzy relation R(X X)?

Compute transiti &
(b) P 0T ()_ge Siaomln closure R’l( , X) for the fuzzy relation R(X,X) given as:

0 03 0 1
04 05 0 O
0 06 09 0

[,et X =1{1,2,3,...,10}. A, B and C be fuzzy sets on X as given below
4 {(1,0.7)(2, 05) (3,0.9), (4,0.8), (5,0.5), (6,0.4), (7,0.6), (8,0.9), (10,1)}

5= {(z, 5 = 1+ (z—10)7 1)}
0 <10
/= s Hegs R = _
{ “'c"(av-))'jr e_y} ‘Zhere Hee) ~{ 1+ (z—10)"%)71. z>10
etermine (a) AUBUC  (b) AnBNnC

)efine Resolutlon form of a fuzzy relation. Given the resolution form of following fuzzy relatlon
1 07 0 01 03"
B 07 1 04 0 038
R= 0 04 1 0 O
0. 0 0 1 06
0.3 0.8 0 06 1
,ompose the followmg two fuzzy relations B; on X x Y and R, on Y x Z by using the
(i) Max-min composition
(ii), Max-product composition '
, . 0 06 1
- 09 08 1
— 09 0.1 0.7 05 09 =
02 0 09 04 07 01 0 08
| 06 1 03

Te botfl compositions equal? If not, give reason.

a) Let£ X = {1,2,3,4,5,6,7, 8} be a universal set and let A = {(4, 0.8), (5,1), (6,0.4)} and
B = {(6,0. 7),(7,1), (8,0.2)} be subsets on X. _ o T

~

Calculate A+B A—B,A.B
b) Let f (z)=1/2,z € X then evaluate f fjg

onsider the fuzzy equation (1,5,6) = (2,4,6) @}? and check which one is best approximation
1= (-1,1,1) or X, = (—1,1/2,1/2). Justify your result. '
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Q.7 (a) Calculate the following:
(1) [-1.3]+[1,5]
(i) [2,5] [26]
(15)[-2.4].3,6]
(iv) [-4,8]/[3,2] l
(b) Explain fuzzy controller and give suitable example.
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@er any FIVE questions

1 (a) Explain quasi-siati :
L . 'SLatIC pl-ocegg thel., i . i d £ 78y "
i : ! . y modynamic equilibti 7 ¢
?g)tenswe properties. Give examples Yy quilibtium and intensive and
Explain first 1 ' N
aw of thermodynamic '
: » s for a s
undergoing a process. ystem undergoing a cycle and

2 (a) I?erwe steady flow energy equation and show its application for a steam
turbine. » ,

(b) Air flows steadily at the rate of 0.5 kg/s through an air compressor, entering
m/s velocity, 100 kPa pressure, and 0.95 m® /kg volume, and leaving at 5 m/s, 700
kPa, and 0.19 m® /kg. The internal energy of the air leaving is 90 kJ/kg greater than
that of the air entering. Cooling water in the compressor jackets absorbs heat from
the air at the rate of 58 kW. (a) Compute the rate of shaft work input to the air in
kW. (b) Find the ratio of the inlet pipe diameter to outlet pipe diameter.

at 7

(a) Derive an expression for the efficiency of an oftto cycle in terms of

compreSsion ratio and ratio of specific heats (ie.y=Cp /C V). -
(b) (i) What is Newton’s law of viscosity? (ii) Give difference between ideal and
real fluids (iii) Define Bernoulli’s theorem and write its equation.

W

4 (a) What is welding? Explain the different welding processes.

(b) Explain casting process with an example
5 (2) Explain any four turning operation with examples.
(b) Explain drilling operation with example.

e need of quality measurement for manufacturing processes. ‘

6 (a) Explain th
] (b) Explain the use of micrometer with an example.

B |

BAREN ]
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in length. What is the stfrain
s 1 cm?, B =210 G Pa.

Time: & hrs
Note: Answer . G.[[i ques{;jons‘
Assume suitable missing data, if any.
All questions carry equal marks.
1(a) For the bar shown in Fig. 1, find the change iI
energy stored in the bar? The cro‘ss-sect::ma.l area 1
e
(b) Find the stressesfiri the members of the truss shown in Fig. 2.
3 Ao 1 kN |
(jf. lm - _ -
o i e By \ C FIZ2
2(a) Draw stress-strain diagram of mild steel Discuss s’gra'in hardening, nepkmg,
vield point and ultimate tensile strength. :
(b) Find maximum shear stress and twist per unit length for a to'rqu.e of 5 kNm for
2 solid circular rod of radius 10 cm. The shear modulus of material is 90 GPa. 7
3(2) Fig. 3 shows a state of plane stress for an element. Find no;mal a.nd shgar.
stresses on a plane whose normal makes an angle of 30° with x-axis. Find principal
stresses and maximum shear stress existing in the element. : :
P s =] M -
Ui o e llor o 27 Miatiib g
| o T 6ra =50 M .
(b) Derive relation between bqu modulué and Young’s modulus.
4(a) An aluminum bar of rectangular cross-section (30'mm x 60 mm) and length 2
m is fixed at the base and free at the top. E= 70 GPa. Determine the Euler
buckling load. _ ' '

(b)' Find radial and tangential stresses at inner and outer radii in a close-ended thick
cylinder of outer radius 1m and thickness 0.25m for an internal pressure 5 MPa.

5(a) For the cantilever shown in Fig.4, determine the support reactions and draw
bending moment and shear force diagrams.

(b) Find m‘aximtllm deflection and maximum stress for the cantilever in Q5(a).

e ST e : o
— = = e )’ Fia.4
"% F§
A e e W £=210 6k

;
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~ . attempt any FIVE questions. Use of Design data hand book is permitted !

A paul of parallel helical gears consists of a 20 teeth pinion meshing with a 100 teeth gear.

made Eof steel 40C8 (ultimate sﬁeéé=g§814§0 ulillshdd‘minl Ihe mion s we = ‘gear y
3‘OOBHN . The service fa}ctor and factbr of sgfa) ?m casfpeatec 19 sgrfage Brapdiiess o

N _ i ety-are 1.5 and 2 respectively. Assume that
e velocity factor accounts for the dynamicload and calculate the power capacity of
gears. i o v E AR g e s SRl |

: . iy iy VLR A LR - [14]
(2) Derive the expression for a virtual number of teeth for a bevel gear. . [5]
() A pair of bevel gears, with 200 pressure angle, consists of 4 20 feeth pinion meshing
with a 30 teeth gear. The module is 4 mm, while the face width is 20mm. The material for
pinion and gear is steel 50C4(Ultimate tensile strength3=7§ON/mm2). The gear teeth are
lapped, and gr OllIld('Clas,S‘-E) and the, surface hardness is '4OOBHN. The pinion rotates at
2.5kW pow'e‘r'f'rd_~ the electric motor. The starting torque of the

500 rpm and receives
f safety against bending failure

motor is 150% of the rated torque. Determine the factor o

and against pitting failure. | R L - 9]
) (2) What are the four fmportant parameters that are required to specify e worm gear

(b) A pair of worm and worm wheel is designated' as 2/52/10/4 . It supply 10kW power at
720 rpm to the worm shaft. The coefficient of friction is 0.04 and the pressure angle 18

200 Calculate the tangential, axial and radial components of the resultant gear tooth

force acting on the worm wheel. | . - [10]
(a)Plot the variation of coefficient against bearing characteristic number (ZN/p) for journal
| (5]

bearings. Discuss stable and unstable Jubrication.

(b)Design a journal bearing t0 support 2 1
at800rpmusing 2 hardened steel journal and bronze bac
is 0.002cm per cm diameters and the ambient temperature is 2

check whether artificial cooling is necessary-

oad of 7500N while the shaft runs
ked babbitt bearing. The clearance
90C.select suitable oil and

[]

pN
R



(5) Design a connecting rod for a high-speed IC engir

ine using the following data:

rod =3 OOmm,maximum
eciprocating parts=1.6kg ;
at the connecting rod ig my
UTS ot 580}

Cylinder = bore=125mm, length of connecting

pressure=3.5MPa,Length of stroke=125min, Mass of r
speed=2200rpm with an overspeed 3000rpm.assuime th
SAE1045  steel with UCSof 660MPa  and

Design a plain carbon steel centre crankshaft for a single acting four-stroke |

cylinder engine for the following data:

- Bore=400mm, Stroke—600mm Engme
pressure=0.5N/mm2, Maximum combustion. pressure—Z 5N/ mm?, Weight of flyy
used as. a pulley—SOkN Total belt pull6.5kN When the crank has turmned throuszh
from the top dead centre, the pressure on the piston is IN/mm?2, and the torque g
cranL 18 maxnnum The rat1o of connectmg rod length to the crank radius

' speed—ZOOrpm Mean = eff,

(7) An automo’uve-type mtemal expandmg brake is shown m ﬁgure 1 The face width

fnehon rmmg 1s 50 rnm ‘and the eoefﬁc1ent of fnetlon is- -0.4. The maximum intens
pressure on the hmng 1s 0.8 N/rnrn2 The angle 6’ can be assumed to be zero. Calcul

(@) the actuating force o

(11) the torque capacxty oﬂf the brake s : e 4 Y e % 7

Proul e( ])
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questions. All questions carry equal marks.
___Assume suitable missing data, if any.

/T‘lote: Answer all question by Selecting any two parts from each

1 (a) Define the following: Atmospheric pressure, Gauge
pressure, Vacuum pressure and Absolute pressure.
(b)  Compare Path line, Streak line, stream lines and stream
~ tubes R ke SERTE Ak SIS |
(c) The diameter of a pipe 10 cm
pipe is 2 n/s find the rate of flow. -

and velocity of fluid in the 7

ation and List the

2 (a) Drive an expression for Bernoulli’s.equ
assumptions which ,a.r:ga ‘made while deriving Bernoulli’s 7
equation. , o
(b) Differentiate between Venturi-meter and Orifice-meter 7
(c) Define and explain Geometric similarity, Kinematic 7
- similarity and Dynamic similarity.
3 (a) Compareand contrast Laminar and Turbulent flow
(b) What are the applications of Dimensional dnalysis? 7
Explain one in detail A i
(c) Differentiate between the turbines and pumps. 7
7

Define laminar boundary layer, turbulent boundary layer

and boundary layer thickness.
Explain characteristic curves of pumps wi

(b)

List the valves used to control Pressure, flow and

th neat sketch. 7

direction
(a) Classify the hydraulic Turbines

Compare the hydraulic accumulator and hydraulic

intensifier. |
Define and explain Computational fluid dynamics and 7

mention its applications |
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(a) Three blocks of masses

(a)- Differentiate between
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- B Tech Third Seme
ster
Production Engineering

~ End Se S T |
I*i) . 2Ol:él.estel Examination | (-]
—206: January-2021)
| 1.’aper Code Engineering Mechanics
Time: 3:00 Hurs. Title of the Subject
| Max Marks. 70

Atten|1pt any five Questions.
AAII Questions carry equal marks.
ssume missing data if any.

(2x7=14)

(1) — Conditions of Equilibrium, for a Particle and a Rigid Body
(11) — Coefficient of Friction & Coefficient of Restitution. |
(}11) — Parallel Axis Theorem and Perpendicular Axis Theo
(iv) — Absolute Motion and Relative Motion.

(v) — Plane Motion and Rotation. '

(Vi.).— Direct & Oblique Impact.

(vii) — Linear Translation and Curvilinear Translation.

Teml.

Two cables are tied together at A and loaded as shown in the following
ine the tension in each cable.

figure. Knowing that P = 640 N, determin

e O is such that the vector sum of the

In the following figure the angl
e moment of the three forces about A.

three forces is zero. Determine th

in the following figure, to 2

Reduce the force couple system, shown
cular distance of the line

single force system. Also find out the perpendi
of action of that single force from O. . ‘

A double pendulum is held in equilibrium In the position as shown in the
The balls B and C each weighs

following figure, by a horizontal force F. .
15 N. Determine the force F, the tensions in the strings AB and BC and
| (7)

the angle 6.

kg and 200 kg are arranged on the

top of a rough, rigid surface as shown in the following figure. The top
block 1is retained against horizontal motion by a surrounding cap. Find
the maximum value that the horizontal force P may have before motion

begins.

120 kg, 160

(7

(7)

(7)

(7)
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of the ground and

Q4® OiectilE Ta midiantad fram a4 point on the level n
(®) A projectile is projected from a point on oa 1 and 21 fom it'g

it’s height is h when it is at a horizontal dista ; rom
: q , AR | N} . ) L p ‘ u IS
point of projection. Prove that the velocity of projection glven

2
by u? = _f(ﬂ.lr 9;,]

h

Q5 Find the moment of inertia of the following cross section of a Beam,
about it’s centroidal axis.

- Q 6(2) A particle moves in a straight line with the velocity shown in the
following figure. Knowing that x = - 8 m at t = 0, draw the a-t and
x-t curves for 0<t<20 s and determine (a) — the maximum value of
the position coordinate of the particle, (b) the value of t for which
the particle is at a distance of 18 m from the origin.

- Q 6 (b) Aball of mass 2 kg moving with a velocity of 3m/s impinges directly
on a ball of mass 4 kg at rest. After impact the 2 kg mass ball comes
to rest. Determine the velocity of 4 kg ball after striking and the co-

efficient of restitution between the two balls.

Q 7(a) Consider a'ﬁ'ictioi:l_less track ABC, as shown in the following figure. A
block of mass m,= 5 kg is released from A.-It makes a head on
elastic collision with a block of mass m,= 10 kg-at B, initially at
rest. Calculate the maximum height to which m, will rise after the -

collision.

Q 7 (b) A bus starts from rest at point A and accelerates at the rate of 0.75 m/s?,
until it reaches the speed of 9m/s. It then proceeds at 9m/s until the
brakes were applied; it comes to rest at point B, 27 m beyond the point
where the brakes were applied. Assuming uniform deceleration and
knowing that the distance between A and B is 180 m, determine the time

- required for the bus to travel from A to B. | ()

Q 8 (a) A heavy uniform rope of length 21 hangs over a small smooth pulley,
as shown in the following figure. The length l+a being at one side and
l-a at the other side. If the end of the shorter portion be held and then
let go, show that the rope will slip off the pulley in time:

7 {zﬁ/zz —a?}

t=_|—log

54 a
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8 (b) A load of: 19 kN is raised by means of a screw jack, having a square
threaded screw of 12 mm pitch, and of mean diameter 50 mm. If an
effOI’t of 100N is applied at the end of a Jever to rajse the Jo ad, what

 should be the length of the lever used? Co-efficient of frlctlon is 0.15.
Also state whether the screw is self lockin g?

(7)

| | Figures of the Respective Questions
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Paper Code: PE 302

END SEMESTER EXAMINATION TAN - 202
METAL FORMING AND PRESS WORKING

Time: 3 hours | - | |
_ : ‘ LS Mayx Marks: 70

r\’;lOTE . Attempt any ﬁye questions
All questions carry equal marks
Assume suitable missing data, if any.

ationship with respect to metal

Q 1. Define yield stlength stress-strain rel
e of these parameters in relation to

forming. Also elaborate the significanc
metal forming and press working. b TR

rious forging processes wuth neat

Q.2. What is forging process? Explain va
: forgmg Also elaborate

cketches. Discuss forces and stresses during
applications and limitations of forging process.

Q.3. a) Define metal forming and press working L
b) How. is metal forming process. useful in precision _s_hve_e’g_m_etalwi_ndust,rie_s?

_ _D:scuss in details w;th sketches.

Q4 Write short notes on:
F ) Swaglng and its advantages:
b) Upsetting and applications
c) Extrusion, its types and its applications
d) Explosive forming and its advantages
e) Electrohydraulic forming and its advantages
f) Turret punch Press and its working operatlon ,
g) Press Brake; its working principle and operation

processes? Explain rolling process

cold forming and hot forming
hasis upon the following:

QS what are
' giving emp

in details with neat sketches
a) Roll separating forces
b) Friction through regulated opening

c) Shape and size of products

d) Applications
e) Limitations

f) Energy used
g) Mechanics mvolved
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Q.6. Explain following operations with neat sketches
a) Punching
b) Blanking
c) Notching
d) Lancing
) Slitting
f) Nibbling
g) Trimming
Also discuss their applications and limitations.
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PE 303 Production and operations Managcmcnt‘

Time 3 .
Hours Max. Marks: 70

Note: Answer any SEVEN questions

All'question carty equal marks
Assume suitable missing data, if any

. Define production planning. Discuss objectives and pressure for which planning is
considered to be essential in the operation of an industrial concern.

. What is the imiportance of sales forecasting? Explain the judgthental forecasting
techniques. ' '

3. The sale of cypiles in a shop in four consecutive months are given as 70, 68, 82, 95.
Exponentially smoothing method with a smoothing factor is used in forecasting.
What is the expected number of sales in the next month? How can you measure the
forecasting errors?

4. Explain ABC analysis used in inventory control. .

5. A factory regiiires 1500 units of an itém per rhonth,-each costing Rs.27, the cost per
order is Rs.150 and the inventory carrying charges works out to be 20% of
inventory cost. Eind out the economic order quantity and the number of orders per
year. Would ybh accept 2% price discount on a minimum supply quantity of 1200
numbers? Compa:e the total cost in both cases.

6. Why is the line and staff organization preferred to the line type of organization in
today’s industry? Describe the implication of ihe relationship of staff departments '
with line departments. .

7. Discuss the different types of plant layouts.

8. Explain briefly J IT manufacturing technique and KANBAN model.

0. What is assembly line balancing? Write their advantages.

10. Write short notes on process flow chart and VED invéntory analysis.
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- Time : 3 HOURS MACHINE ELEMENTS
Max. Marks: 70

Note: Attempt \
g : any 5V n
book s e Pt any SVquestions. Assume missing data, if any. Design d
permitted for the examination - ¥- Design data

~ la. Discus '
s about the manufacturing consideration in Machine design 07

~ 1b. Define F B . .
actor of safety and discuss in detail about the factors contributing for deciding
07

- Factor of safety.
| 2a. VV.n'te a brief note on limits, fits and tolerances. 07
- 2b. Discuss about manufacturing consideration in Machine design 07

‘ 3a. Design a cottc_e-r joint to.connect a piston rod to the crosshead. The maximum steam

_ }}:ressure on the p1§t0n rod is 35 kN. Assuming that all the parts are made of the same material

- having the following permissible stresses:

~ 67 =350 MPa ; T = 60 MPa and ¢ = 90 MPa. 07

31_). Demgn a.double riveted double strap butt joint for the longitudinal seam of a boiler shell,
750 mm in diameter, to carry a maximum steam pressure of 1.05 N/mm?2 gauge. The

aHowable stresses are :
or =38 MPa; 1t=21 MPa and oc =42.5 MPa '
07

. Assume the efficiency of the joint as 75%.
' 4a. Discuss in detail about different types of welded joints used in fabrication work. 07
| 4b. Discuss the significance of the initial tightening load and the applied load so far as bolts
are concerned. Explain which of the above loads must be greater for a properly designed
' 07

_ bolted joint and show how each affects the total load on the bolt.
\

5. A flanged protective type coupling is required to transmit 50 kW at 2000 r.p.m.. Find :
ow with di / d0 = 0.6 and driven shaft is a solid

“ (¢) Shaft diameters if the driving shaft is holl
~ shaft. Assumee 7 =100 MPa.
f the coupling uses four bolts. Take oc = o7 =

(b) Diameter of bolts, i
- Assume pitch circle diameter as about 3 times the outside diameter of the hollow shalft.
(¢) Thickness of the flange and diameter of the hub. Assume 6¢ = 100 MPa and T = 125 MPa.
(d) Make a neat free hand sketch of the assembled couphng showing a longitudinal sectional
dimensions. The other dimensions may be assumed suitably. 14

elevation with the main
d between two shafts by a P-belt whose mass is 0.9 kg/m length. The

6. Power is transmitte ! s by a .
maximum permissible tension in the belt is limited to 2.2 kN. The angle of lap is 170° and the
groove angle 45°.If the coefficient of friction between the belt and pulleys is 0.17; find 1.
velocity of the belt for maximum power; and 2. power transmitted at this velocity. 14

70 MPa and t = 25 MPa..

s ok ok ok ok ok ok sk ok ok ok ok
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n.orech.(riy) OF 15 112 CAPACITY Wit s we

hich 14 subcooled by 5 C before

entering the expansion valve and the vapour is dry saturated before

leaving the evaporator. Determine (i) the mass of refrigerant to be

circulated /min (it) COP (iii) the power required in kW and heat
F removed in condenser in kJ/hr

Time : 3 hr Max Marks: 70

The refrigerant used is ammonia w

(Old Scheme)
PE 305 TIHERMAL SYSTEMS -111

Answer any FIVE questions. Assume missing data suitably il any.

(b) Explain any two psychrometric processes with sketch. (9,5)
Use of steam / RAC taples & psychrometric charts permitted.

) 7(a) Explain the winter air conditioning system with a neat

1.(a) Explain working principle of four stroke SI engine with neat sketch. '

sketch. Draw the valve timing diagram also. o

(b) Explain how two stroke Cl engine works. Bring out clearly (b) In a laboratory test a psychrometer records : DBT = 30" C,

relative merits and demerits o S and Cl engines. (7,7) WRT = 24° C. Determine the following: partial pressure of water
; vapour, specific humidity , relative humidity, Degree of saturation,

2 Explain the following: DPT and enthalpy of moist air. 1.7

(1) Ignition delay and flame propagation in SI engines.

() Pre ignition and abnormal combustion in SI engines. (7,7)

3(a)  Explain the combustion chambers used in CI engine.
(b) Explain with a neat sketch of fuel injection system in CI
engines. : ' 1,7

4(a)  Discuss the merits and demerits ‘of CNG and Producer gas
fuels.

(b) Explain in brief (i) Biodiesel (i1) Alcohols amn

5(a)  What is refrigeration? Explain Air refrigeration system with
a neat sketch and draw Ts diagram.

(b) Explain working principle of VCR cycle with-a neat sketch.
Draw TS and ph charts. What is vapour absorption system?  (7,7)
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PE 402 OPTIMIZATION TECHNIQUES |
Marks 70 : “Time: 3hrs

Ql. (a) Write Statement of an optrmlzatlon problem erte engmeermg apphcatlons
of optimization. *

QL. (b) Classify the Opttmtzatron Problem Explam any two of them :

Q2. (a) State four applications of linear programming. ' "

Q2 (b) A manufacturing firm produces two machine parts usmg lathes milling
maohtnes and grinding machines. The different machining times required for each
part "the machining times available on different machines, and the proﬁt on each
machme part are g1ven in the following table K : =

Machznmg time requir ed (mm) - Maximum -~ . time
; A : avazlable :
Type of machine Machme part I Machzne part [I pel week (mm )

Milling machines 3 .- 97 - 1o 12000
Grinding machines 1 == e pi 2450 0 =
Profit per unit ~Rs. 500 Rs. 1000

| Determine the nurnber of parts 1 and II to be manufactured per week to maximize

'~ the profit.
Q3 (a) Maximize F = x1 +2X2 + X3
subject to
2%+ X2 —X3 = 2
- 2%, +X2—5X32 —6
4X1 +Xp T X3 = 6 -
' :>0,i=1,2,33 2. %
Q3 (b) By Graphlcal method Minimize F= —3x1 — 2X2
- subject to : :
X; —X25 1
IXq = 22X S <6
X1 2 > O K== >0

ava
Q4 (a) Five wagonsare
Statxons LILIII, IV V The mu

{lable at station 1,2,3,4 and 5. These are required at five
ileages between various stations are given by the table
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T ted so as to minimize
below. How the wa gons should be t anspor ¢ tq

l )
covered. | -
(o |m IV |V
] 10 5 9 |18 11
5 ' 13 9 16 12 14

4 |
’?‘urk(iz% national swimming team coach is putting together a relay team for the
meter relay.' Each swimmer must swim 100 meters Of breasts"croke, backy 4

‘butterfly, or free style. The coach believes that each Swimmer will attajn th
(seconds) given in the Table below. To minimize the team’s time for the rac

each swimmer for a stroke.

1“()}(E
© tin
2 aSSig/

. Free | Breast | Fly | Back
PLAYERI |54 |54 51 |53
PLAYER2 |51 |57 52 |52
|PLAYER3 |50 |53 54 |56
|[PLAYER 4 |56 |54 |55 |53

Q5. (a) What is the difference between Fibonacci and golden section methods?
Q5. (b) Find the minimum of the function f ()) =0.65 - 0.75/(1 + A3 = 0.65) tar
(1/A) using the secant method-with an initial step size of to=0.1, X, = 0.0, and¢:
0.01. - |

(a) Neu'ral Network based optimizatién.
(b) thlmizatvion Fuzzy Systems.
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] PE -4032.- Reliabili i ;
T’lme: o ability Engmeermgmax arks: 70

NOTE: Answer Any five Questions.. Assume suitable missing data, \

If any.
I Define _and explain (i) Reliability (ii) availability 1%
(11})MTTR (iv)Redundant system (v)stand by system
(vi) Unit redundancy (vii) MTTE '
=

2 (a) Explain reliability function, cumulative distribution
function and probability density function.

(b) What is Hazard rate and failure rate? Derive relation in 7
terms of reliability c e LT EE A TR

(a) Explain below in terms of reliability testing ,

(i) Burn in testing (i) .',aLocel_a’rtahc_fgé_T " Testing (iil)

Sequential  testing .,-(iV)ACcelér'atved_‘f'il_ife:‘:, " testing

(v)Reliability growth testing - _
(b) Explain ‘Markov graphs 101 single and two element 7
system b - s :

w)
—
Nl

Explain series, parallel and mixed el_ement conﬁgufaﬁdn ~ ]
" reliability with an example. ' ' '-
(b) Calculate the system reliab

as shown in figure.

b i
: 0.9

0.7 >
output

ility for the units connected . 7

input

p.T.O.
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o N o= PN N\
> (a)  Explain tie set and cut set method
(b)  Explain Constant and linearly hazard mode]

6 (a) Probability density function given by with (t ) hours

{ 002¢ -0.002f t>0

(t) 0 otherwise

Determine (i)Reliability for t hours (11) MTTF (iii)
Median time to failure | |

(b) For a system composed of three elements in paralle] | 7
~determine system: of = reliability for 3000 hrs of
. operation and Find MTTF. The thrée components haye
- 1dentical failure rate of 0.0005 / hr and time of failure
distribution is exponentlal in each case.What is MTTF
| of each case. i

7 Write short note ST ey ‘ 14
(a)  Fault tree construction R e
(b) Rehablhty optumzatlon and cost tlade off
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Title of the subject: Data Structures

1.» (a) Implement insertion sort using linked list to perform insertion sort as follows:

remove an element from the input list and insert it to the correct position in the

~output linked list. Write an algorlthm for this msertlon sort to sort n ele ments
~stored in a linked list.

:f(b) Describe Overflow(stack full) and Un'derflow(s‘tac’kA empty) conditions in
' STACK data structure implemented (i) using array, (i) using linked list. [6,4+4]

2. Consider a list of numbers: 62, 31, 70, 91, 25, 11, 9, 61, 73,6
Show the result of inserting the numbers in‘the list in the same order specified
above into an initially empty minimum heap. Note that you need to show how
the heap looks like after each number is mserted s e [14]

3. (a) Describe chaining method for hash table What is load factor for hash table.

(b) Describe different methods for handlmg collision in Hash table. L [8 6]

4. (a) Write an algorithm which checks if a given binary tree is a binary search tree
(BST) or not. Algorithm should return true/false.

(b) Write an algorithm that takes two linked lists, sorted in increasing order and
‘merge the two into one linked list which is in decreasing order, and return it.

(7,7}

5 Write algorithm to evaluate a postflx expression using suitable data structure.

[14]

6v (a) Write algorithm which takes input a binary search tree T and value K and
returns Kth smallest number in binary search tree. Return 0 if tree contains less
‘than K elements. (assuming BST does not contain key 0).

(b) Insert key 37 in following AVL tree and draw final AVL tree after required

_rotation(s) if any.

N “T. AN
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(i) Draw tree after deleting key=6.

(i) Draw tree after deleting key =16 - (without applying (i) i.e. key=6 is still Present
in tree). s '

(b) A givén string _conta-ins all types of printable cha racters. Write an algorithm tg
remove all characters other than alphabets from string with fixed amount of
additional storage area. (e.g."He4l*|

%=0"to be converted to "Hell0"). What
- time complexity of your algorithm? R .

- [a+4,6)
8. (a)
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Note: Answer all questions by selecting any two parts from each qu cstlorWa
0.No. 1 | ' ' 2x7=14
A) Construct a DFA for strings over {0, 1} having an even number of 0’s and odd
no of 1’s. : ; -
B) Construct a reguiar expressio“n(RE)' corresponding to the following FA using
Arden’s theorem A _ R _

. C) Design a Mealy machine which reads the input from (0 + 1) and pfoduces

following outputs: 5 L - . B st -
i If inputends at 101, output isX
i “Ifinput ends at 110, outputisY = . s o
: 1 Othérwise output is ZH T BEE g RS ot © B
ne that will recognize'_thé"laﬁgUage L"‘="{0"1"2"|n52 1}

' A) Constructa Turing machi
*1 + 01°01)*. First construct NFA with null

gular expression(10(00)
n eliminate null moves from the same.:

B) Given a re
+ |xlp = |%lc} by showing all &-

moves, the
L ={xe{ab c}||xla

C) Construct PDA for
the same with the help of example.

mappings. Also realize
2X7=14

No. 3 '
ping'l,e'mma for regular expression? Show that the language L= {01’

A) Whatis pum
[i>=1} is not regular.

B) State and prove Pumping lemma for CFL.
ations of finite automata and CFG and Write CFG which accepts the

'C) Explain applications
language L = {0‘1’0k|j > i+ k}

2
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Q.No. ¢4

A) |

I Convert the following grammar to CNF
S>bAlaB |, A> bAAjaSla , B= aBB|bS|b

ii, Convert following CFG to GNF "
S>AB,  A-BS|b, B> SAa

B)'lExplain Myhill-Nerode Theorem and List algebraic laws fo,.

. ©Xpressions,
C) Explain following terms g _

I. Recursive and recursive enumerable languages.

Ii.  Mealy and Moore Machines. '

A) Stat'e;'ahd prove equivalent of PDA with empty store and PDA with final gy,
and vice-versa | : i
- B) What is Push down Automata? Design a Push down automata for the followiy,
; : S}

grammer . s

S>aS[bA , A>alaSlbAA , B aBB|bs|b

- C) Design Context Free Grammar(CFG) for the Language L = {0"1™ |n = m,
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End Semester Examination - JAN-202| ODD 2020
B.Tech.(SE)

Fifth Semester
Paper-Code: SE-305 Computer Network
‘(od scheme)
. - Max Marks: 70

Duration: 3 Hrs.
NOTE: 4 t(empr all the que.viaru Assuine the missing data if any.
] (7+2=14)

QI. Answer the fol]owmg quesuons in brief:
a) What are two reasons for using layered protocols?
b) Which control bit is mvolved in setting up a TCP session?

c) List out the advamag?s and drawbacks of bus topology
d) Why do you requnre a limit on the minimum size of Ethernet

frame?
e) What is count to mf"mty problem?
f) How can a device have more than one IP address?

8) Is there any drawback of using prggybackmg"
Q2. a) Differentiate between '[SO-0SI and TCP/IP reference

model.
10)
b) List the advantages of fiber-optics over copper as a transmission

medium.
(4)
«
Q3. a) Explain the working of 3 bit sliding window plO[OCOI with
@)

suitable example.
b) Differentiate between Link state and Distance Vector Routing
)

algorithm.
Q4. a) Explain the following ARQ techniques in detail: (2*5)
(i) Stop and wait ARQ

(ii) Selective repeat ARQ

b) What are the benefits of remote access VPNs?

Q5. Explain the following terms (any two)

a) DNS

b) SSL

c) Aloha

d) Congestion control

END

(C))

P.T.O.
(7%2=14)
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EI\D SEMESTER EXAMINATION (December-2020)
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\on' No 3 IS Compulsory Attempt any FOUR questlons from the remamlng
Assume suitable missing data, if any. s i

1. Answer the following questions briefly: |
a) Compare and contrast classic logic and fuzzy logic with an
 example.

b) What is de- fu221ﬁcat1on‘7 Why is it nee
~ example. '

9) Enlist properties of Fuzzy set?

d) What is soft computmg‘?

ded? Explain with suitable

[3+3+2-+2=10]

2. 'a) What is ANN'7 Compare art1ﬁ01a1 neural netwo1ks W1th a biological

neural network
b) Apply the backpropagatlon
followmg net.

Algorlthm to ﬂnd the final weights for the

' we1ghts between hidden and output layer w{0.4,02},
{-0.4}, weights between input and

2}, Bias on hidden umt nodes are vo={0.1,0.3},

' nput: x{0.0,1.0},
Bias on the output Node o and wo=

hidden layer : v={2.1;1.
Descrlbe output : d=1.0.

[7.5+7.5=15]

p-To




e st b bk e,

(b), below. Find the interval z and membership function ,for the ﬁlzz‘y

- 5. @) Using the genetic algorithm, minjmize the objective function -
- x*+x+1. Assume the necessary operator for the process on your o

- x€]0,5].
| reinforcement learning,

6. Answer any three

- d) Explain different activation functiorvlfs'"&i"anN

VEIEER el R T R —

— 116 —

1?7 Explain with flow chart.

3. a) What is Genetic algorithn i
les linearly and non-linearly ¢4
pal‘able i

b) Explain with suitable examp

attern classification. 21
=0.1 j, for j=0,1,...., 10 for the fOHOWi
|

4. a) Determine the crisp
g

fuzzy relation matrix R: o o

by 07 04 1

|1 09 05 0.1
R=

0o 08 1 06

02 05 1 03

'b)' Consider a fuzzy system for the form 7= -X-Y, .where the fi,
inputs x and y have membership functions as shown in figure () an'd
output z.

i |

_ [7.5+7.5=13)

Show the 'WOrk_'épace_' with 10 population members, each of size 3 bis
'b) Distinguish between super\’fis.ed‘,» unéup.ewiséd learning and
- [7.5+7.5419

a) Back-propagation network,
b) Binary Hopfield Network. -
c) Delta Learning Rule

s

| [5+5+5=15]
END
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i (a) Discuss the Michelson Morley expe

ziNote»: - Answer any five quest_io’hs_.,_» p . .
_ Assume suitable missing;da‘ta, fany. ... oo < i

(a) What do you mean by Inertial frame of reference? Write down the
d its limitation. Derive the

expression of Galilean Transformation an
expression of velocity transformation under this transformation.  [7]

(b) A particle is moving with SHM in straight liric,-«:%when the distance
lues x1 and x2, the

of the parti_cle from equilibrium position has the va ‘
corresponding values of velocities are u1 and.1z>. Show that the period
. xz_-xz 1/2 ) ¢ ) £ i e e i oo e e
is 2n 22| ) c e [7]
riment. Why the negative result
ance in Physics. [7]
body is2.25 times. its'rest mass.
-(a)What are the condition to ‘achieve -sustainable nterference pattern?
Derive the expression for maxima and minima due to In case of
interference due to thin film of constant thickness in reflection mode.[7]
(b) Describe the Young’s double slit experiment'.‘Derivé the expression
for the intensity ata point in the region of superposition of two coherent
waves of the same period and wavelength. ’ ; 7
s the difference between Fraunhofer and Fresnel Diffraction.
fer Diffraction due to single slit and deduce the

- positions of maxima and minima Intensity. . (7]

(b) Light of wavelength 550 nm falls normally on a slit of width
52.0%x107 cm. calculate the angular position of first two minima on

either side of central maximum. 7]

of this experiment is having so import
(b) At what velocity will the mass of a

(a) Discus
Describe Fraunho



i llé —

odel and derive the empirical formuly 6

by this model. i

5. (a) Explain liquid drop m
nd working of a nuclear react,

binding energy per nucleon

(b) Describe construction, principle &
| . [7
ical particle 1s trapped 1n & mﬁmte.potential We
for this case. [

llowed discrete energy
rinciple for quantum mechanical partic]

_ f this principle. [
What are ultrasonic waves? Explaining the difference betwe

Magnetostrictiofl and Peizo-electric effects, describe the Peizo-elect;
generator method for production of ultrasonic waves. Discuss any t

applications of ultrasonic waves. 1

6. (a) A quantum mechan
Derive the expression for a
(b) Explain the uncertainty p
Discuss any one application o
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Max. Marks: 70

n each quesnon‘ |

A N ' ‘
\ ote: Az,‘z,‘empr all rhe quesnons by selecrmg any fwo parf? Sfror

llowmg function and 1ts d1fferences in the factonal

e ’3».'(1); (a) Expless the fo
‘motation. f(x) = XA =123+ 421 —30x49 -
(b) Solve the system. of equat1ons by Gauss Sezdel 'S method
33; 6x+3y+ 122—35

83»—3))+22—20 4x+11))—z—3

- {C) Show that( )  » :— 6xh D

and Ev_ e_

fi__{(z) (a) Show that - A S e
| A sm(ax + b) (2 sin g) sm[ax+b+n(—-§——)] 5

1 bemg the mtcrval of dlfferéﬁcmg Sy e : S
alés 'vfc_ir' the year

(b) Use Gauss s backward formula and ﬁnd the S

1986 gwen that

(c) Calculate the va

—th 'term
e the ﬁ

& ';(3) (a) In the fOIIOng table, -
L Sali i a, serles of which 73.6 is.the 6

e Ward 1nterpolat10n formula detcrmm




sl 2

30

(c) Apply Bessels formula to obtain yzs given
Y20 = 2854 Y24 = 3162; Yo = 3544 Y32 = 3992

(4) (a) Use Lagranges formula to calculate f(9) from the following va]-
-ues:

x [5 ]7 i [1B |17
[F(x)| 150 392 | 1452|2366 | 5202

(b) Use Runge-Kurta method of fourth order to solve the dlfferentlal |
equamon | |

. — =0’ - x2 )/O' +x°),
WIthy(O) =1 atx— 0.2, O4and/1 = 02
(c) Solve by Gauss Seidel method of 1terat10n the equatlons
~10x+y +z=12
2x+ 10y +z=13
2x 2y +10z=14

(5) (a). Explain the followmg in detail with examples
- (1) Object program and source program.
(11) STOP and END. | -
(111) Loglcal IF statement and Arithmetic IF statement.
" (b) The score of a team is given and the team is graded as per rule
¢ Grade = 1.0 if score > 90
e Grade = 2.0 if score > 80
- e Grade =3.0 if score > 65
- e Grade =4.0 if score < 65
- Draw a flowchart to find the grade of a team
(c) For a given set of 50 numbers WAP to print those pairs which

~add up to 23.
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Sl . Max. Marks: 70

ver: ALL. SEVEN
uﬁ:table mlssmg dgtuaesl:lg::; A“ caruv gdua‘ marki

Q (1 a) De
) (2) Define and explain the terms "Electric current", "
power, and energy and give their unit TRy Blesiie potent1al"
. (b) State and ) i
Q (2) Consider a :erlfe":)ili;ln B\ lfh neat diagram Kirchhoff s laws for elecmc circuits. (10
ool stance hs seén Rof ts r:.a 81 combination of resistors as shown in Figure: 1. Find the equivalent
inials 4—B. (b) Determine the current / and power P delivered by a 10-V

dcwv 5
Oltage source applied at termmals A—B, with A4 being at higher potential Lhan B. ,
, (10M)

B4
f : Fgure} _ Fgue’ L
Q (3) For the circuit shown F1 gure 2 (a) ﬁnd Vx using the mesh current method e
;- » - L SR - (10M)
Q (4) Derive the expression fdf star- delta transformation R g s £ (10M)
Q (5) From first principles derlve the e.m.f equation for transformef ‘ (10M)
ith bias. Con51der both the forwald bias and the reverse
| (10M)

Jain the action of a p 1-] junction W
sketches wherever possible.
under forward and

Q (6) Exp
r diode and explain the operatlon of
- T2 (10M)

bias, and use

the two apphcatlons of Zene

Q (7) Show
d biased condition

reverse
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End Semester Examination

Hydraulic Engineering-I

CECE 303 |
Max. Marks. 4 0

Time: 3.0 Hours
Note: Answer any FIVE questions, B
Assume suitable missing data. if any.
es of fluids with neat dml

1. (a) What is real and ideal fluids? Explain the various typ
(b) Describe the different types of the pressure gauges and differentiate among absolute Prese
pressure and atmospheric pressure with neat sketches. p &

2. (a) What do you understand by velocity potential and stream functions ?
s immersed vertically in water in such a Way thy

(b) A rectangular plate 3m long and 1m wide i
parallel to the water surface and is 1m below it. Find total pressure and position of centre of Pressyy

3. (a) V\fhat is an mouthipiece? Describe the various hydraulic coefficients with neat sketches.
(b) What is Bernoulli’s Equation? Derive the Be_mou]li’s Equation. '

4. (a)Discuss the different types of minor losses in pipe flow with neat diagrams.

(b) Three pipes of lengths SFOOm,:'S‘OOm and 400m and. of diameters-500mm, 400mm and }
connected in series. These pipes are to be replaced by a single pipe of length 1700m. Find the dian
single pipe. - Iy At ;

5. A Pelton wheel turbine is to'be designed for the following specifications , A

Shaft Power = 11772 KW; Head = 30 m; Speed = 750 rpm, Overall efficiency = 86%; Jet diame
exceed one sixth of-the wheel diameter. Determine -

(i)The_'.Wheel diameter (i) Number of jets required (ii1) Diameter of jets

(iv) Number of buckets.

6 Deﬁne',}the specific speed of the turbine and derive the expression for thé same.

7. Write short notes on any ' TWO
(a) Properties of fluids

(b) Newton’s law of Viscosity
(c) Classification of turbines

(d) Laminar and turbulent flow
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END SEMESTER EXAMINATION (January, 2021)

“CECE~701 Design of Steel Stru(:tu:;es
" Max. Marks: 70

tion.

Time: 3:00 Hours
“|'Note: Answer ALL questions by selecting an'y tWo parf§ from each ques

All questions carry equal marks.. - sl B €9
Use of 15800:2007 and Steel Table-are permitted. mei e s S
Use Fe410 steel of grade and fyis equal to 250 MPa until and unless given |.
in the problem. - T < &e e mt LB sl 3 '
Assume suitable missing

data, if-any. S ol 3N

Q1 (a) Whatls Sti’ucfgral steel? Write the different types:of steel-structures. = -
sfer Mechanism in the bolted Edhr{n\erc'ti.oh with the help

(b) Describe the Load Tran
of neat diagrams. T g e o
(c) Wiite the types of welding used ;i_'n‘thej_w‘¢{éé_df'—fc‘éqrj.éétigﬁ; Also list the

advantages of welded connection. -

ek '(é) Two plates of thickness 16 mm each are 'toiconnec;t‘ed using MZO:HSFG..b’oIts‘.
¢ - of grade of 8.8 in Butt joint with 10 mm cover plates; Determine—the bolt value.
Take slip factor = 0.48. ~ b s e, Y Spefa ne R

-

A double cover butt joint; with bolts a‘rrénged. in diam,orid\ A-patt‘e"rn, is to be
ch 240 mm wide and 22 mm thick.

(b)
brovided for connecting two tie bars ea
Design the joint and determine the strength and efficiency of joint.

A double cover butt joint is to be provided for connecting two 12 mm and 20
mm thick plates of suitable width carrying tensile load of 800 kN. Design the -
joint using 20 mm diameter black bolts grade 4.6 for connection-and also

determine the efficiency of the joint.
: P Contld.'.'...2‘

(c)



Q.3

Q.4

Q.5

- (©)

~ Jonger sid

(a) A diagonal tension member in th

(b)

©

(@)

- (b)

(a)
(b)

()

A tension member consist

ek fo 27

B

e end panel of a truss bridge carries a tensi)
sists of two angle section 110 118

service load of 700 kN. The member con two ang
x 10 and is connected to a 15 mm gusset plate using site fillet welds with angle
welled connection. =5

placed on opposite sides of gusset. Design a
1t two plates of size 300 x 12 mm to mobilize ful|

Design a connection to joi e .
s, if (i) lap joint is used (ii) a double Cover

plate tensile strength using shop weld

butt joint is used.
f a truss consisting of an angle section ISA 65 x 65 x 6 is weldeg

A tie member o :
sign a weld to transmit a load equal to the

to an 8 mm gusset plate. De
strength of the member. Assume shop we

Iding.:

s of fwo ISA 80X80x6 ‘angles bolted to 12 mm thick
nsile strength of the member, section efﬁciency

and the number of bolts required to develop full capacity of the member whenp
the angles are connected to opposite sides of the gusset. Members use single

line of 20 mm bolts of grade 4.6 and are tack bolted.

Design a 3 m lohg singlé angle tension 'member‘ to support dead tensile
working load of 120 kN and a live tensile load of 166 kN. The member is to be
connected to the gusset plate through one leg with 20 mm diameter bolts of

grade 4.6. :

gusset. Determine the design te

Determine the tensile’ _S-tfeng.th' of a roof .tl_‘-ljJ'.SSA diagonal ISA- 100x75x6 mm

ger side of-angle connected to the. 12.mm thick gusset plate by 4 mm fillet
Détérrh_ine_trhgav porhpréssive resistance of a 150 x 150 x 16 angle assuming
that the angle‘is-loaded through only one leg, when (i) it is connected by two
bolts at the ends, (ii) it is connected by one bolt at each end and (iii) it is welded

ateach end. - :

Design a double angle di‘s_continuous strut to carry -a factored load of 175 kN.
The length of strut 15-3 m p‘etween intersections. The two angles are placed
back to back on opposite sides of the gusset plate and are tack bolted.

Eesign a simply suppqrted beam of span 4-‘m carrying a reinforced concrete
lopr capab.le gf providing lateral restraint to the top compression flange. The
uniformly distributed load is made up of 20 kN/m imposed load and 20 kN/m

dead load (section is stiff against bearing).
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Note Answer any FIVE questions.
Assume sultable missing data, if any..

1. a. Enumer
ate the dlffel‘ent forces acting on a gravity Dam. How will you determme the self 4

weight ofthe graVIty Dam. = SR SRR :

b. What are the factors o'n which-selection of the.site for a-Dam:depends?
A gravrty dam is 10 m high. lt has top W|dth of 1m and base wudth 9m. The front face is vertlcal 14~

Assume that the weight of concrete is 2400 Kg/m and water is stored up to the top of the Dam

bk, B

(DenSIty of water is 1000 Kg/m ). F|nd the followmg : S

I Test the stablllty of above grav;ty Dam in all aspects -

II. Determine the compressrve stresses at the bottom of the dam. _ .
: 4

3 a. Whatis a splllway'-> What are its functlons? Enumerate varlous types of s
b. Compute the dlscharge over an Ogee sprllway thh coefﬁqent of. the dlscharge Ce=25ata 10

' head of 4 m. The effective length ofsplllway is 100 m. Neglect the velocrty approach
'T_ZOR.T S ~ed B0 el T 14

Describe " the various - methods of energy dlSSIpatlon below the sprllways wnth detailed

Tt

: explanat|on
a. Derive an expressxon for discharge from a well fully penetrating a confined aquifer. 10
and . Confined Aquifer. 4

'b.Deﬁne __the Aquxfer aquiclude, Unconflned AqUIfer -
Il has a diameter 20 cm. The thlckness of aqunfer lS 30 m: and lts permeability 14

5 A Conﬂned tube we
' is 38 m/day. Find the discharge of the conﬁned tube well under a drawdown of 4 m at the well

. face.
' Explain the various components along WIththelr functions, of a dlver5|on headwork. 14

6
H ) . ), OR '."'“-
Describe different types of weirs. Distinguish clearly between ‘weir and barrage.
e neceschy of cross drainage structures? Describe the different- types of cross

7 What is th
drainage structures with. neat sketches and sultable examples

14
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| CEME-101, Applied Mathematics

Time' 3.0 Hours M Marks: 70
ax. var St

ble

Note Attempt any five questions and all question
mzse'mg data, if cmy Simple calculators are

s carry equal marks. Assume suita
allowed.

1. (a) Show that

sin. T = -
T+ = 9: -+ 5] - + =l

chce find the Value of .
(b) Find the radius of curv ature at the point
2+ y‘ = a’.

(z,y) of the curve

2. (a) Find the A1 by Gauss-Jordan method
‘ | 1 1 =3

A= 1| 1 4 3
-3 3 2
he followmg system and find
or — Y + 0% = 5
r+ 3y —3z= 1
3r + 8y — 12 = 4.
rential equations

o (b) Test, for éOllSiSténC}’ solution, if it exists:

8 ( ) Solve the simultaneous differ

dx '
@t a3 —y=0, 77 — + 2y =
dt+ x—Y It Z Y
(b) Solve P s
) Yy 2x
dz2  dT y=-¢
1

A



By RO A o , A m— :
sy ‘S/C' ‘0 ‘o . /:,,.’ //_/ 7 v
A 7 5 eV
cr. SCtm. Sz " Sop,," %y, /
//'.\J //)I‘ * -

—1 27

the order of integration i the integra]

N frdy(]r

/ / /rZ ,,’._ y ‘
(b) Evaluate
viea dzd
[T

gence the series:

4. (a) Evaluate by change

5. (a) Test for convergence or diver

np
‘ n=1 -
(b) If z = €, show that
2™+ — = 2cosmb
m

6 (a) Fu d a cosines series of sin z in the interval (0, 7).

(b) Find the Fourler series for the function f (:1:) in the interval (-7

I

where S B -
| /(@) "#—x O<x<ﬂ
7. (a) F ind the elgeuvalues and elgenvectors of Az = Az, where.
) [opmgiing ] o
e —3 ENg
S ey

(b) Verlfy Euler s Theorem for u, where
( 1/4 4 y1/4)
(2175 + y1/5)

- U =
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CEME-IDZ ELECTRICAL TECHNOLOGY
| Time: SHours . Max. Marks : 70 .

| Note : Attempt anj'f Five Questions =~ - : j

Assume suitable missing, ifany. ..
fer theorem . - 5% 4
ss the terminal ab of the

1[a] State and prove maximum power trans

[b] Find Th_even-in’.s ‘equ‘ivallent circuit acro
- network shown in figl. - - T T
[ooV
‘._i}f.lé"gf/_
Z_ta] Find' currentI 1n the circuit shoWn in fig 2 using_ supg:rposition
theorem e 5”“ L e ey R
[oV

7

ove Norton’sv Theorem |
ce in parallel RLC circuit. Derive the expression for

es of the network _shdwn m fig 3(a). using

[B] State and pr
[b] Explain resonan
resonance frequency:

3[a] Find current in all branch

mesh analysis. .



Frg-3m)

ﬂb] Find nodal voltage for the given network shown in fig. 3(b). 7

4[a] Explam resonance in series RLC c1rcu1t Derive the exnressmn for
resonance frequency. s : |
[b] Find Current I, L,L, total power consumes and power factor of the

/ | : N i
_ netv\:ork shownmﬁgir‘ o an e i

,23 ov,So HZ’ =t g -
5[a] Denve relatronshlp between line and phase current for three phase

four wire system. - 7
[b] Explam measurement of three phase power using two wattmeter
method and ‘prove that W1+W2 =3 VL IL cos 6. 7
6[a] Derlve the emf equation of the smgle phase transformer 7
[b] Explam different characteristics of the dc shunt motor. 7
7 erte short notes on any two of the following 7x2=14

[a] Moving coil instruments
[b] Dynamometer type wattmeter
[c] KCL and KVL
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B \Note Attempt all the questtons by selectmg any two parts ﬁom each questzon g 3

(1) (a) UseDzvergence theozem to evaluate f fs ]3 ndS Whereﬁ 4x31— | iR

" x*yj + x*zk and S is rhe surface boundmg the reg1on x + y
4% z=0,andz=b. .. 3
(b) Flnd the 01rcu1at10n of F around the curve C‘ where iy

ﬁ— e (smyz+cosy])

o ‘7 u+y]+zk Pt

show that B L e
vV— 2 andev o
x2+y +z AR

B i

(2) (a) Show that

ey
f x’"(lo x) dl'—r (m +1)"+1

L Where n is a positive mteoer andm > ~1.
(b) Use the Stoke s theorem to evaluate '

der
5

_where the function F = xlz + Xy ] mtegrated round the square
whose sides are x = 0,y = 0,x = aandy=aintheplanez = Q. -

it £/
£y Fr
iV /

A

and C 18 the rectancrle whose vertlces are (O O) (1 O) ( ),(O, %) " i

ek L e —

oAy



|

32
(C) If'ﬁ 1S u | ' 2
2y 1€ aicute angle between the surfaces xy°z = gx+2° andéﬁ ;
(3) (a) Usm E at the pOlIll (1,-2,1), find the value of | value
& Lap lace fran sforms, find the solution of the 1mt1 a
prOblems
o dey _ ; A |
= dl2+)’—a0052a aty = ZZ_Xzo Whercx::O.'
: . iy
(b) Fll’ld the mvelse Laplace tr ansforms of
2 REEED — 65+ 25
(C) Flnd the Laplace tr ansfo;ms of
= (cos at — coS bt) i
e | as -
(4) (a) Prove that g , : o
\'.- o — ’”Jn——x Jn
; _ ! - .dx.(x ) _ | +1-
(b) Show that Tl |
. 1 k
f Pm(x)Pn(x)dx = O when m # n. |
0 K
(14) -

(c) Fmd the relat1on between Beta and Gamma functlons

(a) Evaluate the 1ntegral :
: it 1 LR
| f (x =yt ix_z)dz
- Jo

along the straight line fromz=0toz=1+ z.
(b) Determine the analytw -function, whose real part is x> = 3xy +

3x2 =3y + 1. =
) Flpd the inverse Laplace Transform by convolutton theot*em

s(s2+ a2>}

(5)

e

(14)
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i ~ CEME-303 ELECTRONICS * "
Time: 3:00 Hours s 0 ks 70
o arKs .

| N‘éote ;?;SWGF any five quest’iohs.ASSUme suitable ‘missing data, if

| 1{21] - Explain diode current equation with the hel}g of V-I
e characteristics of PN-junction diode. =+~ S hEiT T
1[b] The collector and base current of an NPN transistor are Ic =
- SmAIp= 50pA and Icgo = 1pHA: Determine (i) o, B, Iceo and
Ie. (i1) new lev¢1 of Ig required to pr'odu'celcﬁ 2.5mAL T .
A 22{3] Drawic'o_ml.non’.emitter configuration, then derive output current
. equations including leakage current. Also provide relation in
. betweena, B and vy. - ; g
2[b] Why biasing is required in transistor, Explain voltage divider
biasing in detail with suitable diagrams and expressions. =7
3%.[a] Draw the circuit of full wave bridge rectifier and'éxplaiﬁ i
. working. : Line o AU :
diode and . zener, diode.. Discuss

: ?é[b] Compare conventional . diC | 4 dic 7
diodes using their V-1 characteristics. .7

breakdown phenomena in

A;[a] - Draw drain and transfer characteristics of n-channel JFET and
explain its working with equations and suitable diagrams.

4fb] Compare MOSFET and JFET. Explain n-channel depletion
MOSFET operation with transfer characteristics.

5[a] Elaborate the concept of feedback with expressions
gain with positive ahd negative feedback. ' 7
5[b] Explain the concept of Barkhausen criterion for oscillations and

'; working of RC phase shift oscillator. | 7
6[a] Draw block diagram and equivalent circuit of an Op-amp and

" fiscuss various features of Op-amp. Also draw and explain

open loop configurations of an Op-amp. 7

7

7
for effective




— 53_,»
. mmer

6[b] Explai ,

xpl | |

wjg] am Op-amp ?S an Integrator, differentiator and sV :
complete derivations and suitable diagrams- ;

7[a] Convert the followings:

(1) (2DE:CAS) &= (onriniins i

Gi) (25.5)10=(Coloininii)a |

(111) (247)10='(....‘........‘..)g=(....v ........... )2 , o
function and mlnlmlze lt

h sum of product
gates.

7[b] Consider the following Boolean
using Karnaugh map method wit
simplification and implement using logic
F(A,B,C,.D) =3 (0,1,2,3,7,8,9,10,1 1,12,13)-

END-
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leme Three hours = T R Max Marks 70

| Note Attempt any FIVE questlons All questuon carrles equal marks
Assume mlssmg data ; nc any : :

o S

l a Wlth the help of neat sketch descnbe the functlomng of Plckenng governor L ’; s

% 1b A punching rnachme 18 coupled to a.2- stroke mternal combustlon engme whrch :
produces a torque of (1500 +200 sin3e) Nrn where @ 18 the crank angle from IDC The
mean enarne speed is 500 rpm. The ﬂywheel and the other rotatmg parts attached tothe

, engme have a mass of 200 kg at a radius of gyratlon of 225mrn Determme the 63} power

oot the englne (i1) total fluctuation of speed of the ﬂywheel when (a) resmtmg torque 185

; constant and (b) re51st1ng torque 1S (1500 +200 sme) The cycle repeats after 120° S10
2.2 With the help of example d1fferent1ate between ﬂywheel and rnechamcal governor 4

2 b Explam the effect of (i) hammer blow (u) tractwe effort and (111) swaymg couple and also

derive the expressmns for same In a two cyhnder 1n line, crank 90° apart uncoupled

locomotlve engme 2 10

3 a Explam the 1mpo1tance and apphcatlon of the 1nertla forces.

'3.b Derive the expression for stiffness of the compressmn spring f01 a Hartnell governor.'
Also obtain its value with the following data:v: : :
w=1.4 kgf, n=11.25cm, r;=7.5cm, N;=318rpm, Nz—300rpm The axis of rotatlon 18 9cm

from the fulcrum of the bell crank lever, the bigger (ball arm) and smaller arms (sleeve
arm) of the lever are 11.25cm and 7.50m respectively. a0
4.a.Describe the stab1hzatlon of bicycle. 7

41 A steamer is propelled by a steam turbine. The moment of 1nert1a of the rotor shaft and

propeller is 60 kg- _m2. The turbine runs at 3000 pm in ClOCk’WlSC d1rect10n lookmg from

the front and the steamer takes circular path towards nght It completes one cornplete‘

12 seconds. Determme the magmtude and d1rect10n of the couple acting. on___,".v I

revolution In
' T

the hull.

3.2 Compare longitudinal,

examples in nature.

i ¥
A B R .

transverse and torsional mechanical vibrations with the help of the o




.S'b AD aerop € T . I Z 5-«-——
. 900 - Plane majeg a comp)

200 kmv/houyr, The plete ha)
radlus of ng dtion

rotary en
gine and the propeller of the planes welgh

of 40 cm.
The engine rotates at 9000 rpm counter €10°

termine t
he gyroscopic couple on the aircraft and state ! its.
ht lnstead tO

VVhat w
1ll be the
effect
1ts left, 7 Ok g)’loscoplc couple, if the aeroplane turns to its 71

6. ‘The fir | ‘
1ring order of 3
& on Cng
X c\'lmdel four stroke, in line mtemal CombuSU is 36,017 The

6 -3-5. The
1sto
piston stroke is 20cm and the length of each eonl’l@@mlg = G o 2t ‘110 cm

ltCh
R dlStance between central line of plston are 10 cm, 19 em, 1 A ¢ Tuns at 6000
s .
uccessxvelv The remprocatmg mass per cylmder is 0. 75 kg and the engln
“4pd €O Ples on thls eng}n e,

rprn Determine the Prlmarv and secondary unbalanée erceS ;

t?kmg reference plane as mldway between cylmder 3 an

7 a Calculate the natural frequency and darnpln et
o values m' 512 kg c= =100 kg/s kl = 4000 N/m, k2 o ‘2'0 .
d cnnca
ollers IS the syste

11y damped
e
Assurne that no fnctlon acts on the T rn Overdamp :

iT

or underdamped’7

| Ky i b Four masses A, B C and D are rotating on the shaft in the order and radiu’s of rotation of
y. The systern is cornpletely ‘balanced. The

24cm, 12cm and 15cm respecttvel

B, CandD are 30, 50 -and 40 respectlvely The planes contammg masses Band

Band C

are | 80m,

‘_masses of
.C are 30cm apart The angle between planes c

make angle 120° and 210° respectlvely with D
angular pOSIthIl of A. if) the posmon of planes A and D.

ontammg masses ‘Band C is 90°.
in the same sense Determme 1) The mass
and v 7.

g Attempt any two of the followmg
a. Describe the function of flywheel in punchmg press. .
b. Differentiate among under, over and critical damped vibration syst
; stems.

. Discuss the effect of the whipping speed-of the rotating shaft

~ =N =\ 2

d. ribe ncti ‘
Describe the function of flywheel and mechanical governos
4 : orT.



Ay

Total no. Of l)uges | Roll No.
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CEME 702 HEAT TRANSFER
: Tlme 3 hr. g X T R Max Marks 70
Answer an) 'FIVE questtons Assume mlssmg data suntébly lfany

l (a) Denve the three- dtmens]onal general heat conductlon equatlon

g forplanewall i "“‘ SR Rl ook
(b) The thermal conductlvny of a plane wall vanes as

l\—ka(l+bT+ch

If t.he Wall tlnckness is . L and suxface lemperatures are T and T,

respecuvely, derive the express;on for heat ﬂux throlxgh the wall (7, 7) 0

~ i

¢ 2(a) Dcnve the express;on for heat ﬂow rate’ for ‘a threc layered.
comp051te sphencal wall and, also* develop the eXpressmn for overall /

heat txansfer coeffi c1ent for the composxte spherlcal walls : !

(b) ~Saturated steam at llS0 C. flows ms1de a copper p1pe (k—450" e,
W/m/k) having- ID of 10 cm and ;0D of 12 cm. The heat transfer .

. coefficient on the steam side is 12 kW/m’/K and that on-the outside

surface of pipe is 18 W/mZ/K Determlne thé heat loss from the pipe ifit -

s located at a space at 30° C. How 'this heat loss would be affectcd if the
plpe is lagged with, msulatmg matenal (k—O 224 W/rn/K) havmg

n thlckness ofSem. ,y' » ST

234 (a) Denve the expressxon for lemperature dlstnbutlon and heat
dxssnpatlon fromalong ﬁn $irpes N0 ey 2

!What is transient heat conductlon ? Explam the sngmﬁcance of

7 (b)
RG]

Btot number and Fourier number. '
Whac is rad\allon heat transfcr? Derlve ‘the’ exp
vadiation heat transfer between two parallel black surfaces.

B.Tech. (Branch -Mechanical-)

rcssion for rate of =

(b) Consider ra(li.ati.ve’heat transfer between two large parallel
planes of surface emissivities of 0.8. How many radiation shields of
emissivity of 0.05 are placed between the surfaces to reduce the
radiation heat exchange by a factor of 757 - am

5(a) - Explain the dimensional analysis applied to free convection heat
transfer. £

»

" (b) o Explam the prlnC)ple of borlmg heat transfer with neat sketch.

v (7.7)

6(a) Deﬁne effectneness of heat exchanger and derive the
expressmn.ﬂ_)r effectiveness of parallel flow heat exchanger. .

(b) i, A ‘counterflow heat exchanger is to be designed to cool 3600
kg/hr.of oil (C; = 2-kI/kg/K) from 150° C to 80° C with 1800 kg/hr of
water (C, = 4.18 kJ/kg/K)  available at 25° C. Determine the heat

PR A' exchanger surface area. Take U = 500 W/m2/K. 7,7
b o i Explain the following:
5, f(a) Critical thickness of insulation for cylindrical and spherical
i surfaces
lb) : Forced convection heat transfer (8,6)




i mlester Exammam@n el T Sevemh Semester
CEI\/[E 7@1 et (]azm-ZOZJ)
R ‘MACHM\JEDESIGMQM Scheme)
it , ' Max Marks 70 i'.;
Se Ofiljj_*’

i) ldata l1and book is pemutled i
)ngplaln rmnor S. rule with refe1enoe te fatlgue: '. , ,' — : | : -»_,:{4]5 GG 1
_f)A- machme COmponent 1s sub_]ected to ﬂuctuatmg's‘tress that varies from. ;ZO’V 3
he Corrected Wen‘gllurance l1mlt ‘stress” for the ° machme .»
bl timate tensile strength and yleld streng‘ h Of
/mm y '_ md the factor of safety usmg >4

[M%zl

oompressmnresp L ey _
qual oovers for,.

Demgn a trlple nvete ~dot v‘.apw»butt Jomt Wlth une _
l@ngmldmal Jomt a bo1ler shell havmg al.5m: mtemal cl1ameter to Wlthstand =7

pressure l 8MPa Assume that shell plate and nvets are made off fye
followm 2 r60 N/mm and.’_'

g allowable stresses ot—9ON/mm
1—140N/ml’f12 Also, sketch | the Jomts v - ~[14}
4y )I"'A sol1d shaft s sub ected to a t\mstmg nt of SOON-m a bendmg;}i:
"“”t;'%-\?i'fmoment Of 200N m If the max1mum allowable Values of normal o
stresses are l4ON/mm and 80N/mm respectwely determme the d1ameter of "j

maX1mum
steel having
mome

the shaft
PT.O

and shear'{. -



(‘5) Design a helical spring u

SRR

sed in an engine for the given data.

Length of spring when the valve is open=40mm

Length of spring when the valve is closed=50mm.
Spring load when the valve 18 open=400N |

'Spnng load when the valve 18 closed=200N -
=0 Maximum inside dia of spring=28mu ‘
;‘::,;"_.-I\/_[ammum permissible shear ng stress—4OOMpa e
- Modulus ofrrgrdlty—SO(rPa : ' o

©

ired to design a parr of Spur gears Wlth 20O full depth 1nvolute 1

Ttis requr
s to be used to aeooun

based on the Lewis equatlon The Ve1001ty faotor 1
dynarnrc Ioad The pinion shaft is Connected to a lOkW 1440 rprn motor

w7 starting- torque of the motor 18 150% of rated torque The speed reductx(

4:1. The pnnon as well as gear is made of p1a1n carbon steel 4668 (ulth

'- .stress—GOOMPa) The tactor of safety can ‘be taken as 1 5 Desrgn the
| speorfy therr dlmenqrons and suggest sultable surface hardness for the g

7

S

Desrgn and draW a cast 1ron protected type ﬂange couphng to oonneor

shafts of 36mrn drameter transrrnttrng 15kW at. 720rprn The ove
» eapacrty is 1.25 times average torque The bolts and keys are rnade of

steel and the ﬂange is made of FG?_OO
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15t SEMESTER NYBEN(P/Y) (Frocteical)

END SEMESTER EXAMINATION Jan 2021
CEEE - 101 r‘nqinnminq Mathematics-l (old sch.)

‘hmp a nhn Max Marks 70

Note Auomm aH qlrt‘<”on< :elm (lnp twn pnns frnm cnch quesuon /\u
are of equal marks. Assume mlsslng data, if any., J

t

1 (a) Discuss the cnn\'mgomc of the serles for real X
| >

(b) Discuss the convergence of the series whose nth term IS

( n"

n =
. (c¢) Find all'roots of equation
.. using De-Moivre's'theorem.

2 (a) Determine the eigenvalues and eigenvector of the matrlx

253
=13 1 2)
1.2 1

" (b) Test for the consistency, and if consistent’ then'solve the system

of equation :
x5 +z= 6,
x+ 2y + 3z =14, .
x + 4y + 9z = 36, . :
(c) Find the rank of the matrix ' oy -

2 =2 .2
A=(1 1 1
1 3

(®) Evaluate f j

g i s i s

g

(1) Solve the differential e F2pDh v ptyy =

‘quation  (D?

(hy § "
) Solve the differential equation (D? — 4)? y = uix

(€) Solve the diffarentia) equation (D3 + 3%)y = Sin 2x
(F\) EXPf\ntl Cos

X Inpowers of (x — %) using delors Theorem.

b
®) Acupis formed by the revolution of the curve x*
¢ y-axis. Ifthe depth of cu
will it hold.

= 64y about
p be 8 cm, how many cu. Cm of water

(©) 1f 4 = tan-12-
5 u=tan prove that xﬂ + y"l —sin2u.

(a) The part of the parabola y? = 4ax cut off by the latus rectur

revolves ahout the tangent at the vertex. Find volume of the re
thus generated.

dxdy by changing the order of

z+yz
integration.

(¢) Find Laplace transform of the function

f(©) = Sin* (1)




