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Time: 2:00 Hours Max. Marks : 70

‘Note ~Answer All i bquestions =i 5 L

t-'-(»- S

Ai[; queshons cany.; equai marks

s Assume suitable: -missing daia; if any

Q. 1 (a) ‘What is the difference between primary and secondary standard
© solutions? Give exampies.

(b) Draw and explain a schematic block diagram of double beam
UV Vlslble spectrophotometer

Q.2 (a) What is the importance of thermal method of analysis?
- Differentiate between DTA and DSC by taking suitable example.

(b) Explain the mechanism of free radical addition polymerization by
4 taking any suitable example.

Q.3" (a) - Défme phase rule. Draw and explain phase diagram of water.
- (b) | Write the seven characteristic features of batteries.

Q.4 (a) Write any seven principles of green chemistry. Expiain any one in
- detail.

. (b) Write the chemical reactions involved in Lead-Acid battery.

Q.5 Write short note on any two of the following;:
[a] Proteins
[b] Secondary batteries
[c] Nucleic Acids

'\
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conditioning)
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Time' 3:00 HourS Max. Marks : 70

Note : Answer any five questlons

~ All. questions: carry equal marks
Assume surtab]e missing data, if any.

Q.1 (a) Derive an expression for overall heat transfer coefficient of a
~ hollow cylinder covered with a layer of insulation. Do not neglect
- the effect of convection heat transfer coefficient.
(b) What is the significance of critical radius of insulation in case of
. a hollow pipe through which hot steam is flowing? Derive an
- expression for the critical radius of insulation of hollow cylinder.
Q.2 (a) Derive an expression of temperature distribution through a fin.
. Consider the fin to be of infinite length.

- (b) Define and explain (i) fin efficiency and (i1) fin effectiveness..

- Q3. (a) Define and explain significance of following non dimensional

- numbers (i) Nusselt number (ii) Prandtl number (1i1) Biot number
- (b) Spemfy the various physical parameters on which the forced
convection depends and estabhsh a relationship showing that
Nusselt number is a function of Reynolds Number and Prandtl

number in forced convection. '

Q.4 (a) Derive an expression for LMTD of a parallel flow heat exchanger.
(b) Explain giving examples the following terms: (i) Unit of
________refrigeration (i) COP (iii) ODP.and GWP___ . _
Q.5 (a) Discuss the desirable properties of a refngerant

(b) Draw neat sketch of vapour compression refi 1gerat1on cycle and
explain various processes using T-s or P-h diagram.

P, [ 'L/
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Q6 (a) Deﬁne and explain (1) Dry'bu’lb "témpe‘rature (i) Wet bulb
temperature (iii) Specific humidity (iv) Relative Humidity. '

(b) Explain the following psychrometric processes : (1) Sen51b1e
heating (11) Heatmg and humldlﬁcatmn
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Time: 3 hrs S Max Marks : 70
Note: Answer al] que':tlonq All questions carry equal marks.
Assume suitably mxssmv data, if any.

1(a) Calculate axial force-in each bar of the truss shown in Fig. 1.

2

1(b ) For the bar Shov«n in Fm 2, find the change in length when E = 210 G Pa. Find the

strain energy stored in the bar.

2 | kv
= = 2 kN
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oresané Q&":::_Il,_ m\)mem: d.laJnmb for the canmlever shown in Fig. 3.
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. | i G er 10 ot and s i Ler 20 c¢m is subjected to a
57 A ‘hollow shaft of inside diameter 10 ¢m and outside dJameLer' 2 sithjest
S, hOJBJ;D ‘Id\s’lzlnanl:'flc]iuillleeméﬁmum shear siress in the shaft. Find the twist in the
[ € O.

Er}ztud length of shaft is 1 m and shear modulus is 210 GPa. .
b d at both ends If the cross-section
4(2) A steel column has a lcng‘th of 5 m and is fixe y

3 r[ b
area has the dimensions shown, determme the critical load ( 5=

1 C nm

4({b) Find radial and tangential stresses at inner and outer radii in a thfk Cy lu;.c;,r ofd
s lfchus 0.5m and thickness 0.1m for an internal pressure 5 MPa. Find P!:kl(l dan 0s
: i rha] strains. F ind the chanfre in dimension of inner radius. £=200 GPa and v=
angen

5(a) Derive Euler’s buckling load for pin-pin column.
(b) Derive expression for strain energy for twisting of a circular rod
5 I _ ] »
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E-214 ALTERNATIVE FUELS & ENERGY SYSTEMS

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

Note : Answer all qUestion b s
e eleetm tw
questions. : y 9 any o parts from each

CAl questlons earry equal marks “

Assume su1table missing data, lf any

Q.1[a] Discuss the recj"uirement and availability of petroleum-based fuels
in Indian context. ‘
- [b] What are the harmful health effects of exhaust emissions from IC
“engines? '
[c] CI or SI engme‘7 Which can be easily converted to use gaseous

-fuels. v i
Q.2[a] Discuss the material compatibility to use alcohols in IC engines.

[b] Explain the methods to use alcohols in IC engines.
- €] Explam the performance benefit of using alcohols in C I engines.

Q.3[a] What is a dual fuel system? Discuss the principle and working

arrangement. |
[b] Discuss the beneﬁts of dual fuel operation on various engine

operating parameters and emissions.

[c] Explam the productlon setup of biogas and discuss its potential

and hm1tat10ns
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Q.4[a] Expi&in the factors affecting the yield of biodiesel }?roduction.
[b] Explain various catalysts used in biodiesel production. )
[c] Explain the methods to use vegetable oils directly in IC engines.
Q.5[a] What are the commonly used layouts of an electric vehicle.
- [b] Compare the utility of electric vehicles with hybrid vehicles,

[c] Explain is the concept of Solar powered vehicles. Discuss thejr
feasibility and limitations. | ' -
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Nof:e Answer any Seven questlons |
- All questions carry equal marks. . .
Assume suitable missing data, if any.
Q-1§[a] : _' What do you mean by Auto — ignition? How can it be
f ~detected? | [5]
[b] | EXPlain the phenomenon of knocking in S. I. engines.
' - Describe the methods used to suppress it. [5]
Q.2[a] ©  Explain briefly the combustion phenomenon in C. I. engine.
f_[b] - Explain briefly diesel engine injected spay combustion
. process.. [5X2=10]
. Q.3§[a] 5 ‘WIth the help of a neat sketch explam the Workmg prmc1ple
~ 7 717 ofasimple carburettor. o =T[5 ¢
Eb] 5 _W_hat are the drawbacks of a simple carburettor? How they
are overcome. [5]
Q;4%[a] | What is the importance and the objects of lubrication in I. C.
- engines? [5]
[b] . Explain with a neat sketch the forced circulation cooling

- system. [5]
QS What are ‘the main pollutants emitted by petrol engine? Explain
" briefly their mechanism of formation. : [10]




e e e e
o 04— 5, 1. engine tenq - -
Q.6 The factors that tend to increase detonation i1 - . [13 to
reduce knockingin C. I. engine. Discuss ]

I. engine
Q.7 The highest compression ratio that can be used in 2 lsbl fugl 1S
£
limited by the detonation characteristics of the available '
Justify the statement. . [10]

Q.8 With the help of neat sketches explain the working of common raj],
de\fldual pump and dlstnbutor Fuel systems of CI englne [ 10]

DAl A~

Q.9 Compare the merits and demerits of Air, oil and water cooling
systems; 1 O]

Q.10 Explam bneﬂy various methods by Wh1ch S. 1. engme en:ussmns ;
can be controlled [10]

[)/I dNot. N
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THEORY OF MACHINES

PAPER CODE AE-216.

Time: 3: 00 Hours “IVIax. Marks : 70

Note : Answer any FIVE questions. -
A questlons carry equal marks.
~* Assume suitable mlssmg data, if any.

1 A fourbar chain mechamsm has different links as shown in Fig.1 -
has  AB=15 mm, BC=26 mm, CD=20 mm, AD=28 mm,"
BE=CE=14 mm, CE=12 mm and DG=15 mm: Draw the velocity” - |
and accele1at10n dlagram when the crank rakes 60° and rotates?'" ;

umfmmly with 180 rpm clockmse ' 14

Fig.1




\
2
\

3

[al Define kinematic ch,

ain and descnby the inversions of the four
bar chain.

[b] With the help of example, explain the degree of freedom for
kinematic pair and kinematic chain,

[c] Describe the instantaneous centre (IC) of rotation and
determine all the IC of single slider crank chain mechanisms with
the help of sketch. 7x2=14

Q.3 Draw the displacement curve and cam profile for the roller
follower having radius 16 mm (line of motion of the follower passes
through the centre of rotation of the cam) to attain the following
specification of cam-follower mechanism.

The base circle of cam has radiu cams 20 mm and lift of follower is
18 mm.

The upward motion of follower 1s with SHM to 90°.

The dwell period at the top most position is 30°.
T he ;return motion of follower is with uniform accelération and

" ' retax dation to 90°. 14
|

o

5

Attempt any two of the following: .
[a] State and prove the law of gearing with the help of neat sketch.

[b] Describe tractive force and swaying couple and hammer blow in
'90° crank, two cylinders, uncoupled and inside locomotive engine.

[c] Compare longitudinal, transverse and torsional vibrations.
7x2=14

Attempt any two of the following:

[a] Compare the function of flywheel-and mechanical governor.
[b] Deduce the expression of the gyroscopic couple and describe its
‘behaviour for stabilising of two-wheel vehicle.

[c] "Describe the Ferguson’s Paradox, an eplcychc gear train.

[d] Compare the constant pressure and uniform rate of wear theory
during power transmission. 7x2=14

&)

8

T

same radius in planes 1, 2, 3, 4 and 5 respecm;ely'}he ‘distances
between consecutive planes are same. The magnitude of masses in
plane 1, 3 and 4 are 50 kg, 40 kg and 30 kg respectively. The
position of masses 3 and 4 with respect to my are 60° and 120°
respectively. Determine the weight in planes 2 and 5 also their
position with respect to plane in order to put the shaft in complete
rotary balance. (Use graphical method). 14

A torsional system shown in Figure.2 below, has the following
particulars:

The motor to flywheel shaft has diameter 6cm and length 175cm.
Moment of inertia of motor=35 kg-m?, combined moment of inertia
of flywheel and pinion=125 kg-m’, gear ratio =Np/Nc= G=4,
moment of inertiz of the gear wheel=40 kg-m2 Determine the
moment of inertia of the pump so that the frequency of torsionai
oscillation of the system is equal to 7.32 cycles per second. Assume
modulus of rigidity C=84 x 104 bar. 14

Flywheel

1d=6.0cm |
_W‘

Motor

Wheel
Fig.2
[a] What is understood by the term ‘Angle of heel’ related to a two
wheeled drive?- 4
[b] The rotor of the turbine of a ship has a mass of 1200 kg and
rotates-at 2000 rpm CW, as viewed from the stern, The radxus of
gyration of the-totor is 50 cm. Detetmine the gyroscopic couple and

its effect upon the ship, when it is steering to the right at a radius of
80m with a speed of 28 km/hour. 10

END

———— ' =
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- Design of Machine E]enﬁents
- Time: 3 Hour s M'nx- Marks: 70'

’_I\Tote: Attempt any 5 questions. Eacly éarry equal niarks. £ o
Assume missing data , if any B e '

Q-1 (a) It i’s'r'equired to standardise 11 spee&s fr

. om 72 rpm to 72'0’, fpm
for'a machine too]. Specif_y the spee L

ds.i v, i | - [6]
(b) A pair of spur gear of 20° pressure anglélcc'ms'is't of 24 teeth pinion
mesh with 49 teeth gear.  Module= 3 mm; face width= 40 mm;

Ultimate tensile stress for gears material= 600 .MPa and surface

hardness= 500 BHN. Pinion rotation= 1450 rpm, service factor= E75,
FOS=1.5 \ . iy

Determine rated power that the gears can transmit. .[8]

|
|
|
|

Q-2 A line shaft supporting two pulleys A and B is shown in Fig-1.
Power is supplied to the shaft by means of a vertical belt on pulley A,
which is then transmitted to pulley B carrying a horizontal belt. The
ratio of belt tensions on tight and loose sides is 4:1. The maximum
tension in belt is limited to 4 kN. The pulleys are keyed to the shaft,
Determine the diameter of the shaft according to A.S.M.E code if it is
subjected to gradually appiied load. [14]

A

L[/‘Q“Lyl d

" ! 'y .
l....450 ~->L =450, J*'ZSO >

18
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.(\‘ ;11(113 D(:tflllf{llt lhc\dmmucl of vivets for a riveted joint subjected
W an eceentric foree of 75 kN as shoyy, in Fig.-2. Assume that all the
tivets are identical, 7

- hw el L R T

§ = T Ty et 2
' ) N

“ (i t) [(HB} (,.J %

1

Fig. 2 (All dimensions are in mm)

{b) A rectangular cross-section is welded to a support by means of
fillet welds as shown in Fig.-3. Determine the size of the weld. [7].

. 25 kN N
I 500 II - \'i‘. o
= -E F-§150- -

Fig.-3 (All dimensions are in mm)

Q-4 A centrifugai clutch has driving member consisting of a spider
carrying four shoes which are kept from contact with the cluich by
means of flat springs until increase of centrifugal force overcomes the
resistance of the springs and the power is transmitted by the friction
between the shoes and the case, Determine (he necessary mass and
size of each shoes if 22.5KW is to be transmitted at' 750rpmi with
engagement beginning at 75% of the running speed. - The inside
diameter of the drum is 300mm and the radial distance of the centre of

gravity of each shoes from the shaft axis is 125mm assume 31=0.25.
- [1]

Q-3 A bracket in the form of a plate is fitted to o column by means of
four rivets A, B, C, and D as shown in Fig.-4. E is the midpoint of
BC. A load of 100 kN is applied at a horizontal distance of 150 mm
from [. Determine the diameter of rivet and width of the plate.

[14]

"ig.-4 (All dimensions are in mm)

Q-6 Design a bushed pin type flexible coupling to connect a pump
shaft to a motor shaft, Transmitting 32 kW at 960 rpm. The overall
torque is 20 % wore than the mean torque. Draw the neat sketch of
the coupling, " : ; ' [Mjb
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AE 312 - ~Turbo Machinery & Gas Dynamics

‘Time: 3:00 Hours Max. Marks : 70

Note : Answer any five questions.
All questions carry equal marks.

Assume suitable missing data, if any

Q.1 (a) Deﬁne tu1bomachme and explain-the process of Energy transfer
- between fluid and rotor,

(b) Compare turbomachmes with posmve d1sp1aeement machmes
' ' . AT, B)

Q.2 (a) Define total to total, total to static, static to static and static to
‘total efficiencies for power developing and power consuming

-turbomachines. _
(b) Differentiate between fans, blowers and compressors
spec:lfymg thelr characterlstlcs and uses - - (7,7

Q.3 ?(a) Desenbe with neat sketch the flow in 1mpe11er blades, volute
, and diffusers

(b) Discuss the various losses in turbomachines (7,7)

Q.4 (a) Define and explain any two of the following with regards to
Compressors

(1) Impeller ﬂow losses (11) Slip factor (ii) D1ffuse1 ana1y51s losses

-~ (b)How do you assess the performance of Compresso1 s? Explain

(7,7)



Q.5

Q.6

, .—_—.‘/%f“;_--.
(2) Draw two stage velocity diagram of Axial Turbine stage
(b) How are the loss coefficients for stationary and moving rows of

blades in a turbine stage defined? ‘ ST

Di.s'cusé any two of the following

(i) Isentropic flow with Variable Area

(i) Flow with Normal Shock waves

(iii) Flow in Constant Area Duct with Friction

(1v) Stagnation P1'0pe_rties , T
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AE 411 VEHICLE SAFETY ENGINEERING

Time 3. OHours Max. Marks: 70

Ngte Attempt any five questions. ,
All-questions carry equal’ marks.

Assume SUitable missing. data, if any

1 (A) Explain the working principle of air bag with electronic
activating system? Explain the working if a typical adaptive cruise
control system used in modern car. | 7

- (B) What is the basic difference between MPFl and CRDI system? 7

2 (A) Explain the different safety features incorporated in the design

©oof paésenger car bodies. 7

(B) ‘Exp'lain. the construction and working of ABS system and

traction control system. ' 7

3.(A) - Whatis G.P.S.? How this system enhances the convenience

and safety of a passenger car. 7

(B) Explain the design requirement of frontal collision 7

4. (A) Explain the influence of engine location on safety, with neat
' sketch.- 7



——T
(B) ‘Expiain the application of two software used in accidenty| *
reconstruction analysis. &

5: (Aj Briefly explain the safety design as

pects of car With the
support of three safety gadgets.

7
(B) ;Explain in detail with the help of circuit diagram the
mteractlon of object detection system with breaking system. 7
6. (A)

Explain’ the key issye in ve

hicle safet—y in India. Support your
answer with case study |

7

(B) How does 5 typlcal speedometer work? et

7. Short Note on any tw = | 14
(A) - Electronic stablhty programme ‘

(B) ' Central motor vehicle act (

1989)
(C)- Bharat stage V|
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| Note: Answer Any Five Questions. Assume suitable missing data, if any.

(1) Consider the ‘two-elemen_t'.spring system shown in ﬁé}ire(l). Given
k;=200kN/m, k,=400kN/m, and P=30kN, determine: o
2

k-

(2)The global stiffness esS for system.

[5t5+4] ;i
(H) The displacements at nodes 2 and 3.

(c) The react'ion' at node 1.

(2) The bar is loaded as shown in the figure (2). Determine the nodal .
. Given P=200kN

displacement, . element stresses.

400mm

e - 300mm ‘. AP

[} .-~ -
vy o ! ' c
| I » | . 2. Steel !
: ‘Aluminium  © - . A g
| A =2400my £ A =600mm

|
: l
b 03 l 3
i il ] ¢
& , ' £ =70x10°N/m ! "
R LR Vi “figure (2)

l ¢!
|

N
O
i

- E,=200010°N/m T

\ ‘ 1l
A :‘(3).“;C0nﬁsider the two elen
W ﬁgui'e(3);.' Modulusof elasticity E=2x1
Yy 1 members are Aj=-A=L.5 cm?. Using the s
indicated in figure, deterniine the following.

a) The element stifness matrix of element Liin loc

e Deystem.y ¢ ! : :
b) The element stiffness hattix of element 2 in local and global co-ordinate

the two element truss and the loading condition shown in
0'N/cim? arld cross sectional area of the

ame node and element numbers

al and global co-ordinate

systen.

— /| —

———
" —
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Tmmese swaw VOECIOL
d) Apply boundary condition and fj

: nd displa y )
e) Find the member force, Placements at node 3.

IR R R RS LTS TP

" A | [ TR TS hafs o I
S | H (720 . L ek
() e snown in Lgure(3) 1s made of two ltl'\l-l\llchl beams ot rengy
s

12?(-)3]][(;]7!“‘ sqlzmr‘e eross section(lem x  lem).Modulus of elasticity
=2x 107 Nlen. The frame js modeled with two beam elements. Evaluate

L LKA ST 11

[24+24344+3] okl
8!0[3(” stiffness and Joad vector. Apply boundary condition and find
displacement at nodes,
300N [6+4+4]
7— . : 300N Axial problem
@ 2 S00N EAl1 -1
] T == 500N 1 @ o I A
/ g @ =20em Bending problem
40cm |7/ : 12 6a -12 6alfw
/ L=20cm ﬂ 6a 4a' —6a 24 6, _‘{ } 0=@/
/ b 1 v a’|-12 —-6a 12 —6a w, =i o
2777777 figure(s) 6a 22’ —6a 4a} 9,
T | 40cm i (6) Consider isoparametric mappin.g‘ of four node non-rectangular element
| l I figure(6) under plane stress condition.
/] | (i) write element shape functions for isoparametric mapping.
figure(3) | (ii) write the expression for Jacobi matrix and calculate it at the centre of the
e | element, [4+10]
‘ ‘ : T‘
' . . | 8,10)
(4)FFor the beam and loading shown in figure(4).Determine ; (o,s)/’/
(i) the slopes at 2 and 3 and o ' ‘_ o
. (i)the deflection at mid point of the distributed load. T3
[4+4+6] ;
12kN/m i
(0,0) (8,0)
I 1
/. AERRRRENNINIIAE! e
' 7 3/7
/ 7 , ! @ 7%177\ @ ﬁm/i . (7)Formulate the stiffness matrix of a triangular finite element for solving
) 1m ‘,/ 1m ,]l plane stress problems. (14]
r £=200GPa | '1=4x10fmm* ’1 '
figure(4) | -END-
|
|
|
|
|
|
2 5
y
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MC - 211 Real Analysis

i Time: 3 Hours :
Note: Attempt all - s
| 7 : T Max. M e
‘ e questions by selecting any two parts from eaizk;tzgtiorj

(1) (a) Defi < A
i 2 ne the set of real numbers and write properties of natural

numbers.
?3 ls)k;cf)iw tha; V3 is an irrational numbef; B
( ne the countable and uncountable sets with ‘ex.ample. Prove
(14)

n 'th-at the set [0, 1] is uncountable.
(2) (a) Define convergence of the sequence of real numbers and prove

| that a sequence cannot converge to more than one limit.
(b) Define a subsequence and Cauchy sequence with example. Show

that every Cauchy sequence of real numbers is convergent.
f real numbers is a Cauchy

(c) ShQW that every convergent sequence o
©  sequence (14)
(3) (a) Define the Merric Space. Let (X, p) be any metric space then
show that the function p* defined by

e '_’:"_"‘_‘"— _'“p (_x; ))).___..‘.... S
T ey = 2, Vxy € X
PN TGy

n of a ﬁnite number

is a metric on X, - _
that the intersectio
pen ?

(b) In a metric space prove
of open sets is OPEn: Is arbitrary intersection of open sets O

Justify. . 7
(c) Show that ‘every open sphere(ball) is

(4) (a) Prove that every convergent sequence

sequence, but converse is not necessarily
how

2 on [0, k], k>0, then s

an open Set, in (X, p)- (14)
in a metric space is a Cauchy
true with example.
that f € ®R[0, k] and

. (b) Let f(x) = x"on
el e o 3 k K | |

'  FAX = e e
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(c) If P* is a refinement of a partition P, then for a bounded function
J show that

S L@ > L®,f) and U P, f) < U(P,f). |
_ L ¢ ik gk 5 (14)
(5) (a) Prove that a bounded function £ : [a, b] — Ris integrable if and
onlv 1f for edch g > 0 thereexists a partmon P of [a,b] such that -

' U@, NH-L®P.[)<s :

(b) P“ove that every continuous function 15 mtegrable

{c) Let a,c,b be.real numbers with a < ¢ < b, and consider any
function f [a,b] - R which is integrable over [a, c] and over
T c,b]. Then show that f € Rla,b], and ‘ '

f:]f=fa.f+fc’f_

(14)
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_ *ﬁm 3{1 MC~212 | LINEAR ALGEBRA |

; Note “An
L AII qz\;:; ills*ga%esums Sc]ect any TWO parts from cach quesuon -
“'y equal marks Assume suitable missing data, Ifany '

1 a }md 1}1
Q {30 me be condmons on a, b c so that v=1(a, b, c)m V(R) be]ongs
SU Space spanned by v, —(1, 2, 0), v —(-1 ], 2), v,—(a, 0, —4).
[b] D\PWSS 2 ‘5 3) in-9% as a hnear combmatlon of the~vectors
03-3’-'))(?-, 4 ]) (I —5,7) ﬂ
{c} Define subspace ofa vector Space and wnte the necessaxy and

-~ sufficient condition for a non-em
SR pty subset Wof a vector space
] g 7_>'V(F) to be asubspace ofV 2 Ty S p

Q 2 [a] Deﬁne hnear span of a set. Prove that the hnear span of any

subset S of V(F) xs a subspace of 'VO?)
[b] If Uﬂ") and V (F) are two vector spaces and T U (F ) —> V(F)
prove that the null space IS a subspace of U(F) EiE

{cj Let T be a Imear Operator of V. (R) deﬁned by

TGup)=0x k- YR
Is TlS non-smgular‘? If SO, ﬁnd a rule for r"

- Q _-,T{a] Deﬁne dual ba313 and hence ﬁnd the dual baSIS of the bams {7 .
3)’ “1:‘1 (93"’);‘ of V(R) woh e R MR
(R)-> V(R) ﬁnd all exgem aIUes and i:; :

| b]: For the hnear operator T V
et = basxs for each elgen space for the deﬁned transformatmn

T(x y) (3x+3 y, x+5y) (P T O )



..;-,- ;

u{a r\ - b(ﬁ y} zmd (Iz) (a,ﬂi? "'—"‘ib)_“.} =&

PEITIR L

Y Dcﬁne oﬁhnzcnahw anﬂ énhonnﬁnal sct m }mner pmduct space.

<
5 -
%
1

’ ;../ﬁ

71} Show .};ﬁ: ‘mcth,cex"um“ (1 1 5'"1),
welinearly mdepgua'*nh R

¢l Let 7be the b}lmcar torm on deﬁncd b} f ((xL 3.2) (3’1,.7"’:;)) _\ e
{ s (V S+ ), Tznd lhc matn,\ cf‘ jf m thg. smndard
or es:?m:ds B = {{1, 0), (O 1)} e 3% : St
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_ ke AT ‘MC-213 DIGIT ' R SR :
A e R Lk R TAL LOGIC DESIGN
Answe RS UUABNE S Max. Marks: 70
r apy Five Questions , :
Assume suitable missing data; if any | L8 J
. . . . = ) " i x . - ¥ :
1. (a) Reduce and implement fhe' %unc i - i A
S e tion using AOI o
i F._,F —.A(B 0w T 5(_Ag+—B)gates and NAND gates ™
Sty et Dol TITETTE
C ize a - ¥ ; B
bt A c:k:r e ,Sfu})traCtOI gll_‘C}lit. The function can be controlled by.a mode signilM
“'_.: _‘ : ; 0 LY i
2. Redu;g t?g fosllgwmg function’using by using Quine-Mcclusky method-
m(0,1,5,9,10,12,14,16,19,20,21,27,31) + At at2aaly - N TR Gy S R A
™

=2 3. () What is EPRONL amd EEPROM? Stéfé'theif uses and also CorﬁﬁaIé tﬂeﬁ'? .

: - ) @;'ilfr,rlem the equation F (4, B, G, D)=Z (0,2,3,6,7,8,10,12,13) using a 4:1 Multiplexer .
s : < L iy e el ; : M
- _A ’ ;.”'fé:r ' : » ‘2 . = ¥ ; : ‘ ool ; T ek - - A
4 (2) Dr%zw Fhe Master slave JK flip flop using NAND gates and explain thg—:‘;‘ace around condition in detail
R R R . | oM
2. () De%%gna synchronous decade counter? . T 2 ko PO Trd dh ptos BT o sM
. 5.(a) Explain the working of a 5 Bit universal shift register e 3 M
. (b) Design one bit comparator. = o . : . 5l . MM
ey : 3M

. (c) State the specifications of ADC
- I T T e o S 7M_V e

% 6. (a) Désign a %3 encoder using beFavior model of VHOL —
- (b)Designa circuit and draw the state diagram and ASM chart for 2 bit up-down counter. ™
' - 2x7=14

7. Wirte short notes on any TWO bf the following:
(a) Dual slope ADC. ~ "t

(b) PLD devices.

(c) Advantages and Di

sadvantaées of HDL
(d) Gray Code convertors
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Fie NQ et Fourth Semester Examin
Scientific Computation

B. Tech
Subject code: MC-215 Maximum marks- 70

Time 3:00 Hours ! "
Answer any seven questions and all questions have equal v

1 Use.;faylor s'expan'.sron for f(x) = 1 about xo = 1, truncated up to four terms, compute inverse

of 2. ’ .
Solve by Gauss Jordan method of the matrix equation Ax .= b, where A = 12.5,9,8; 1,63:5;7

2, by Ga
2,6,3; 4,8,1,2]and b” = (5,11, 14,19)
Compute the numerically largest Eigen value and correspondmg Eigen vector of the following

3.
matrix A by power method 4 = [5 -2,0;1,2,-3;1,—-2,4]
4. Find the roots of the equation x? — cosx == 0 by the Newton Raphson method correct up to 3
decimal places. '
5. Following table shows the value of In x for x = 2.00 (0.05) 2.25
[X | 2.00 | 2.05 [2.10 | 2.15 2.20 2.25
[ Lnx [ 069315 [071784 | 074194 | 0.76547 | 0.78846 0.81093
Compute the value of (i) In 2.07 and (ii) In 2.21
6. Four values of the function y = x3 are provided as follows
[x lo 4. " 2 3
T [0 E 8 27
Compute cube rootof21from the above data using Lagrange’s method. Discuss the errorin the
result. _
7. From the following data find 3’ and v’ at x = 2.00 using up to third differences only
LX o J200  J220 [2.40 2.60. 2.80 =50
06932 07885 | 08755 0.9555. 1.0296 1.0986

Also compute the truncation error

‘8. Evaluate the integral / = f e
estlmate the errorin the Trapezoidal ruln

** by (i) Trapezoidal rule (if) Simpson’s Rule. Take A = 0.2 Also
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MC- -311 ' ALGORITIIMS DESIGN AND ANALYSIS
Time: 3:00 Hours M‘IX Mmks 70

Note: ~ Ansiwer any five questions.
Assume suitable missing data, if any.

Vol

1)

a) Explain the Big. * ,’ and Big ‘theta’ nolallon m the analysis of -

algorithms with the help of suitable examples. ] 4.(7)

b) What are recurtences? Explam cllffexent methods for solving a

1ecunence relation. * : L8 L ' (7)

a) W11te an algorlthm for 1od cuttmg problem using dynarnic
programming techniques. Analyze the algorithm and show how the

asymptotic behavior is better than a recursive approach. (7
b) Explain Bellman Ford '1lg011thm for solving single- source shortest

path problem and apply on the | glven graph? (7)

| 3) erte Kluskal’s algorlthm/pseudo code and ﬁnd the minimum

spannlng tree. for the glven graph (Step by Step) (7)

——— S
—— 2



: b) What is topological sorting? Explain the algorithm with an

! .
example.

: e %)

8 »
;&/_/_/‘/J
a) Discuss matrix " chain_multiplication problem with reference ‘to

dynamic programming technique and also apply it on the following

“ values of p0 pl p2 p3: C 7
TS T N e L ¢
a) EXplai‘n"how backtracking ‘is used for solving 4-queén pl‘dblelﬁ?
Show the state space tree. Extend the solution to be used with for

n-queen problem. g @)

b) Given two sequences X=ABADABDC and Y=BADCBAD, find .
the longest common subsequence of X and Y using dynamic'
programming approach. Give the algorithm and show the steps..(7)

4

5)
“a) Differentiate between FIFO branch and bound and LIFO branch -

|

;

and bound with the help of example? ©) ;

b) Find an optimal solution to the fractional knapsack instance n =7, i

M= 15.(pl, p2, p3, ...p7) = (10, 5, 15, 7, 6, 18, 3) and (w1, w2,
w3, .. w7)=(2,3,5,7, 1,4,1) ) 4 . 7)

6) . o :
a) Write short notes on P, NP and NP-complete problems. . . (7).

b) Explain the Rabin-Karp method of string matching with examples.
: ()1 I

a) Solve the 0/1-knapsack problem using branchand bound. @)

a3
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12 & TITFE; STOCHASTIC PROCESSES

T P ST S SCEIE I- Max. Marks : 70
Note : A”SW?" any-seven questions. .
/’:‘” qlgeSt';Qﬂ_.S}Car"y equal marks

‘ ssume SP"Fabb missing data, if a\'ﬁy.

Q'L“(%a;:@a ;glsiigte:,rand01t};~wgll<’.' ?iye;exayp%es of ra.ndom walk with
. absoroing barriers; (ii) One reflecting barrier. -
Derive the equations depictirig the walks. - - -

Q.2 Show that in case of unrestricted simple random walk, if the
probability of a jump upward is greater than the probability of a jump
downward, then the particle will drift to oo with probability one.

Q.3 What is a-Poisson process? Give example of homogeneous and non

__hom'og_enyous_:__Poisson...,_processes.__,Prove. -that. --sum:.-of = two
indépendent Poisson processes is again Poisson. What about their
- difference? .

Q.4 Describe a renewal process? How does it differ from a Poisson
- process? Consider a renewal process with renewal function as at,
a being constant Find the probability distribution of the number of

- renewals by b time units.

Q.5 ,Explla’in Markov chain. By taking an example demonstrate how a
" gteady state distribution is obtained in case of a Markov chain.

Cont.



Q.6 Suppose that in a specific city whether it rains today _dep.evndgl on
previdﬁs’- weather conditions only from the last tWQ days. Assume
suitable probabilities as per your choice for all the four possibilities:

Consider: the system to be homogeneous and write it as Markov

chain. Let it rained on both Monday and Tuesday:; find the prob'ab.ﬂvity
of rain on Thursday, | ik | - |

1SS0 | irths per hour. Find, (i).expe‘ctéid,'number'of
births per month, (ii) the probability of no birth in an hour. _

Q-8 Describe pure ‘death process. Give mo-eﬁaﬁlplés'.- ‘Find its

probability generating function. i | |

Q.9 Describe M/M/e Queuihg system. Derive ¢
- humber of ¢y

Xpression for expected
stomers in the queue. ' -

_-—————-—-———————-——~--———- -
——— —
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OHours A U Srsanr B verhan ad  ais s
e = Max. Marks: 70

questions. All questions carry equal marks.
any. Simple calculators .are allowed:

Note: Attempt Any two parts from each
Assume suztable Missing data if

1. (a ) DlSCUSS Rank deﬁ01ency and Numerlcal ra,nk of a matrlx

(b) Show if Aisa stnctly dlagona,lly dethigant matrlx ‘then the Gauss-
Sgldel rteratlon Scheme conver ges for any 1n1t1a1 Startmg VerOI'

2 crlrh gt o L e o O, 1 |
~ (¢) Obtain the least square solution of Az = b, where A = g g

" ‘ | . s g 1043
ra.nd b= (1, 1, 1, DT ) )
5 SR xEwevs e 5 sty
?? - - | -0-F A =l e

2. (a) Detelmme the QR decomp081t10n of A 1 2 3| using House-

e 1-3 1

-——'——h(;)ld@ﬁ—t}&lleOl‘Il’l&ﬁOnr——————~—-~---~—--v——»-~-»v———r--‘—- b L .

(b) Determine the induced matrix norm of A using following vector norm

: s (@)llAllL ) Allo
when A = {1 _.1} -.

1 1
(c) Discuss Moore Penrose inverse with example.
5 : 0.l 0.1
3. (a) Let A(a) = 10— 15— |- . Determine o such that condition number
@) 146 L= 10—

of A(a) is minimized. Use the maximum norm.



=BT
(b) Determine the smallest eigenvalue and the 'E:orrespondmg. eigenvecty, ” |
4.10 ‘ _ St
of the matrix | 1 1 1 | correct upto 3 decimal places using the powg,
o 014 * 5
method. 3
(c) Deﬁne‘and drive the formula for spectral radius of a matrix A ,
4. (a) Prove that for a system Az = b, A is a m X n matrix, (AT A) i .
non-singular if A has full rank.
I 2 1 -2 |
(b) Transform the matrix | —3 1 0 | to the Hessenberg form.
BRE 4 3 1 3 P
1 4] &
(c) Find the singular value decomposition of the matrix | =2 2 s
5. ( \: o . i 5 :

(2) Define generalized eigen vectors and find the generalized eigen veciug. -
| 2.2 3
for the matrix | 1 3 3 } |
g —1 9 -2 |

{b) Find QR fa,ctouzatlon for the matrix (usmg Gram—Schmldt DrOCEss| .

{1 1 4']

(¢) Prove that each eigen value of a square matrix A lies in at least on
Gerschgorin’s disk generated by A.

fthe abo;:a result holds or n‘o’t

Also, check whether converse 0

o

AtnR COWENE Y

S N .



Also, check whethel converse of the above result holds or nbt
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ci No. of Pages 4 ¥a. Roll No. i N
[c] What is an amblguous grammar'7 Is the gxammm with ploducuon . SIXTH SEN\ES’TER “-‘“““\“\““\“%“\“_“\“
mles '13 glven below "lﬂlblguOUS? ¢ o . : \
‘ S END SI\EMESTER EXAM\NATION July/Aug 2021

N 5 o

‘l MC314 & TI'IEORY OF COMPUTATION “

' Time: 3'00 Hours :

‘ Max Marks‘ 70
Note : Answer any two parts from each questlon e
AT = A]II questions carry equal marks. |

.. Assumesuitable missing data, |fany |

Ql [a]

lefelentmte between 'Deterministic and Non determm]snc
= ) s B aut‘omqta Converl the NDFA below to an equwalent DFA.
: : ook S Statels B ‘b {
i R <i e

l
—’qg Jo." G4 ~ o
Vel g ay’
e

i & [

(G i el oy ; L)g |

5 ' . -qu . '.‘QJ : RE d \ f J
, C_® ! LI, l |

S '. A b [b] Constmct a DFA W1th reduced states eqmvalent to thc regular

o ‘ exp1e551on 10+(0+11)0%1 &

e] D?fme ChOmsky Clasmﬁmtlon of languages Construct aregular

gr'lmm'n to genente w1th '
. P ‘ : ‘ v be L !
il Q 2 [’1] Slate and-prove Arden’s ; Theoren. E’ _‘
. [b] Reduce the following grammar to Chomsky Normal Form.
¥ \,seaAD A-?aB\ bAB; Bb; D>d |
|
i l' ; |
~, DR ' 5 i \ h \
prgs ] o e ; b S e ~ '
1] o b Lia ! ' Lo \
i N £y % ‘1‘ d S T \
b 4 % : 7 v\ P.TO.
1 { 1 2 ‘
a i | -
‘ \
z‘ '1
|
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Q.3 [a] U_mmw_o::m? cm een Mealy and Moore machine. Oo:ﬁEQ a

Mealy machine' mn:;s_m_: to the Moore machine below:

.
|
M. ufp S

Frssent state Next stale
< 8 =D a=1

i ) |
-=Qn o] ' a2 _ 1 :
Lo} : Q3 92 10
(¢} Q2 G % 1
N % 9s -

_

|
|
_

[b] Oosms.cg acga grammar equivalent to' the’ r_uE:_S_ given -

below:

~

[c] State and prove _.wEE&:m Lemma for regular sets.

. " ; 3
Q.4 [2] Minimize the m__.:o:._mﬁm given below:

‘
'
i
'

S>aAa; >|va wno_ DaA; C—>abb| DD; E~>aC; quau>

|
il
I
|
i
|

i
|
|

[b] Construct a pushdown automata A equivalent to the CFG given by
S->0BRB, B>0S] 1S]0. Also, test whether 010000 is in N{A).
[c] Prove that if is a pda accepting a CFL
s ¥ b emply store, we can find a pda which accepts by final
state i.e. .

'Q.5 (a] Define a Turing machine. Draw the computation sequence of the

input string 00 for the Turing machine given below:

Present state : Tape symbo!
. b 0 1
3 VQ_ s . , b FQN cmr\ i
% ~ bRas oLq 1Le;
3 bRGs ‘bR
PR 0Rgs CRaq, 1R
@ ; SN ; 0L,

[b] Prove that if (a.x.0) |-*- (q".4,v), then for every B in I'™*

(q.x,08) |-*- (q"d.y8)
3
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Eﬂd Semestel Exammanon . ' (J / 2021 )
. - % : u y

-

~MC-315, ( OId Scheme) Opel atmg S ystem

sze 3H0uls R LS : | ]\Iax. Marks.' 70

W?}?: Write néaﬂy- Assume suitable missing data, if any? ‘J

Ql. AJlSWGl any 7 Of the followmg - 7*5

a. Describe the purpose of Operating System

b. Differentiate between Mu1t1p1 0 gramnnng and.- Multiprocessing
Ope1at1ng System. = ,

What is a Process Control Block and why it is required?

- Explain the 5-state process life cycle.
Explain the concept of Pure demand Paging.
State and explain the necessary conditions to achieve a deadlock?
What is the. dlfference between loglcal address space and physical

address space?
h. What is Belady's Anomaly‘7

g th O o

System‘7 How it is solved7

10+1O

(2,7 :
a. Cons1der three process all arriving at time zero, with“total
30 units respectively. Each process

execution time of 10,720 and
n time doing I/O, the next 70% of time

spends the first 20% of exeoutto

doing computation, and the last 10% of time doing I/O again. “The
operating system USes “a -shortest remaining compute time: first
ules a=new process either when the

ed on I/O or when the Tunning process

running process gets block
Assume that all /O operations .can be

ﬁnlshes its compute burst

page1of2:
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overlapped as much as possible. For what percentage of does the CPU
1'emain 1dle? |
b. A system shares 9 tape drives. The current allocation and

maximum requirement of tape drives for three processes are shown
below

Brosits Currel}t Max.imum
Allocation Requirement
P1 3 7 |
P2 1 . 6
P3; ‘ 3 | 5

IS'thé State of the system safe?, Is the system in deadlock state?

Q3. Write a short note on any three of the following. 545
a. Semaphores o
b. - FCFS scheduling method
C. . Paging
d - fragmentation
~ : ~End~

Page 2 of 2
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gND TERM EXAMINATION
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LATIONS

| . MC—411 ]WATHII\IATICAL MODEL]"NG AND SIMUL

] ) - Max Marks: 70

TIME 3¢ 00 Hozf

Not6 Answer any Five QUCSUOHS AH QJGSUOHS Carry Equal marl\\

: Assume su1table missing data, if anv
contmuous randorn variable X
F(x)=u) has the, af -

formly d;smbutegi in

1 (a) PIOVe that be the dlsnzbutzon function of the
~,and let have uniform distribution on . Then. the (implies
hence generate a sample of the random variable X uni

-_(a,b),havmg pdtf = : )
(7)=
(b) DlSCIlSS the Monte Carlo appro’échfto' evaluate the integral of function 1n
usmg random : numbers. | : (7)
model for

Q 2 Discuss the linear and non-linear populatlon orowth and decay
' = — “(14)

- bacteria — - populatlon e
Q.3 Find all{equlhbr ium solutions of the system of differential equations

. and determine (if possible) whether they are stable or unstable (14)

Q.4 Obtain the cubic spiiné fit for the data

x |0 1 |2 3
fx) |1 2 [33 |24
4

under the end conditions
- (14)



— 36 —
' infec i le-infeéted-
Q.5(a) Explain and solve the Susceptible-infected (SI) and susceptib i
: recovered (SIR) model for an epidemic. i
i -
(b) Discuss the non-linear prey predator model and also stability. (7)

Q. 6 In the fbllowing data, W represents the weight of bass, / represents its length
and g its girth -

Length . (in[14. [125 J173 14. 112,62 [17.7 [14.12 12.6
in.) / 5 - 5 5 5 5 5 S "
| Girth (in in)[9.7 [837 110 9.7 |85 125 190 [85
o : 5 5 5 .
ﬁVeight (in|27 [17 41 26 |17 49 23 16
| OZ.) N4 A
Use the least — Squares criterion to find the models of the followino types
j i |
Determine which mode] fits the data better. | a9

*************
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T;me 3 Hours

NOTE Answer any three question . All questions carry equal marks. Assume suitable

n’llSSJ—nS data if any.

.4 for the QPP in the form Max ¢’z + :rTQ:z sublect to Az < B z >-0;, We have: the

follov\ ing KKT Condltlons

\ ) T
v g 2.-1 0.0 y

| S e R S

R g1 0.0 0.1 »

- 1%

7]

21, T2: A1 H1, 1,51 2 03 Ay =

(a) Write the QPP bcmv solved.

SWET.

Il
o

H1Ty = pipxo =0

(&)

[

= "(b) _check whether the above optimization problem is solvable or fot. Jus‘mf}

jour an-

(a). Apply Lagrange Multiplier Method to solve the following voptim?zva‘ti'on:pj:o"t_‘nl_gln::?

Q2.
| MaxZ =22 + 4
subj ect to :
—2r+10=4
S S s . miFzotrz—1= Do e i e S
‘%(b) Is the following convex optimization problem ? Justify your answer.
Minf(z) = Maz(z? (z — 2)*,4)
subject to '
(z—2)2<5 0<2<5
Q3 (a) Let f: R" - R be a convex function and S be a convex set in R™. If zq is a local

minimum of f over S then prove that it is global minimum.

(b) Explain briefly Charne’s and Cooper method to Solve fractional programming prob-
lern and solve the following Stock Cutting Problem of muurmzmg the ratlo of waste

— -~ —————material-and the used-amount of raw material. MaxZ = '——;’ By 1

subject to:
ety <4 T T
r—2y <1
z,y > 0.



)
S '\Q\
- _ ) . e S—————— . W—— T ") 7 M o Nl S, v W SO : '\
5 =BG
i : MinZ = ¥ + 322 + 2z, +
Q 4. Use ancr Method solve the Optimization Prob]em given as: MinZ = ¥ + 322 |
" rahd
subjeéct ' to:
l1-2150
220
Q 5. Solve the following Optimization Problem using Kuhn-Tucker Cc,mditions;
MinZ = 211 + 324 — 12
.;ubject to:
- 2%1 + 325 < 6
2Ty 41y < 4
T1,23 2 0.
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W compulsory and attempt Six quastions =
questions carry equal Marks. Assume s

Max. Marks: 70
om remaining. All

uitable missing data,-if any.

] a) Prove the statement, “A function wh

4 . ose Poisson bracket with Hamiltonian
vanishes 18 a constant of motion”, :

OR

—_

CalCUlf-it‘e the eccentricity of the orbit in terms of maximum ’v....’and minimum V..’
velocities of a satellite.

b) The wave packet for 1-D motion of a free particle of mass m is,

Show that it is properly normalized.

c) A linee-lr' hannori}ic oscillator is in the first excited state (n=1). At what point is its
probability density maximum? What is the value of maximum probability density?

d). Write down the Lagrange’s equation of motion for a particle of mass ‘m’ falling freely
__ under gravity near the surface of earth.

2 a) If x and p, are the coordinates and momentum operators, prove that

- -

b) ‘State Ehrenfest theorem. Show that the average motion of a wave packet
corresponding to a particle of mass m satisfies the equation

3 2).What is d’ Alembert’s principle? Derive Lagrange’s equation of motion from it.

b). Explain the concept of Phase Space. Obtain the Hamiltonian and Hamilton’s canonical
equations for the motion of a non-relativistic charged particle of mass ‘m’, charge ‘q’ in
an electromagnetic field.
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- ve that,” dx =
. A i f a wave function. Pro _ . > Wy
riTsd ality and orthonormality o e odinger wave g, 4
Q4 a) Exglm;)r slailosggl?lﬁotgs of one dimensional time independent Schroding ‘ q“ati‘ ]
m a-n n .
for energy values E, and E, (E,, # E,).

L

ili ity J(x) for the'
b) Explain probability density. Calculate the probablhty,den51ty (x) W |
function  ¥(x) = u(x) exp[ip(x)]

Q 5 a). Discuss the motion of a particle under a central attractive force inversely Profpsg{gnal, |
: the square of the distance from the center of force field. Discuss the nature 0 Its,

b). Discuss the stability condition for the central force field if the form of Potential V(I)i;
ar!, abeing a constant and centrifugal energy is V(1) is b1, being positive constant.

Q6 a). Find the value of angular momentum operator in spherical polar coordinates. Hence
determine whether or not sin (mg) is its eigenfunction.

b). What ratio of ig necessary for scattering from a 1-D step potential, so that the
transmission probability is 5099

Q72a). Consider the infinite Square well defined by V)=0for0<x<a

= oo gtherwise.

perturbation theory, calculate the energy of the first state (n=1)0i

the potential well if 5 portion defined by V(x) = where Vyis a small constant, with i
0 <x < abeing sliced off : !

b). A system in an unperturbed state n ig suddenly subjected to g constant perturbatiop |
H'(r) which exists during 0 — t. Find

the probability for transition from state 5 to stz
k and show that it varies simple harmonically with angular frequency and
amplitude .

Q8 Write notes on': - -

1) Co_nnection Formula in WkR Approximation
i1)  Unbound motion: Rutherford Scattering

END
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h Max. M&rks': .70.

rime: 3 hrs ~ .
| mote: ~Answer any seven questions. \

1. (a) Draw a neat diagram showing the optical _arrangement'rof a

Michelson interferometer. ‘ A
(b) Draw a neatray diagram showing the production of

interference pattern by Fresnel two mirror experiment.
(c) Plot the function ‘Sin2 Ny/ Sin?y ‘for N =7.

(d) Derive an expression for cosine law.
(e) It is not possible to show interference effects between light

from two separate sodium vapour lamps but you can show ‘
interference effects between sounds from loudspeakers that are
ﬁ

driven by separate oscillators. Explain why it 1s so.
' [2*5=10]

2. Assume a Gaussian pulse of the form
i : 1. ‘ 2 i
(x5 0,8) = Eg exp(— -zf;g)e“"ot
Filid the fourier tr‘ansfoi'm A(w). Show that the temporal
coherence is ~ . Assume T >> (1/0o), plot the Fourer transform

A(w) [as function of ®] and interpret it physically. Show that the

frequency spread Ao ~ 1/t.
Following standard integral can be used:

! onlai? 4 gl dx = oexp (Eo);
f_?oe)(p[ ax +BX]dx-J;e)\p(m)' a>0

(3 el (10}

A




——

w

[

3 (u) Consider a plane wave of’ wavelength 6 X 107 cia incident

normally on a circular aperture of radius 0.01 cm. Caleulate the
position.of the brightest and the darkest points on the axis.

(b) What would happen if a circular disc of the same radius
replaces the circular aperture?

(6,4]

. (a) Bxplain the working principle of Fabry Perot interferometer.
(b) Show that the figure of merit of the Fabry Perot cavity is the

ratio of the separation between transmittance peaks to the full
width at half maximum.

(c) A Fabry Perot interferometer has a 1 cm spacing between the
miirors and a reflection coefficient of r = 0:95. For a wavelength
around 500 nm, determine its mode number, its finesse, figure of
merit, its minimum resolvable wavelength interval, and ils
resolving power. i

[3,2,5]

. (a) Consider a diffraction grating of width 5 cm with slits of width

0.0001 cm separated by a distance of 0.0002 cm. What is the
corresponding grating element? How many orders would be
observable at & = 5.5 x 10-5 cm? Calculate the width of the
principal maximum. Would there be any missing orders?
(b)Consider a Gaussian beam with a = 0.5 pm . Calculate the sf)ot
size of the beam at z= 10 m for wo = 0.25 mm; here w, represents
the spot size at z = 0 where the phase front is plane. Interpret the
result physically.

[5+5]

. Describe Imunhofcr s diffraction due to a single slit and deduce

the positions of the maxima and-minima. Show that the relative

‘intensities of successive maxima are nearly 1: 1/22 : 1/61"

ceeneee What will happen if the width of the glit j is made cqual
lo lhc wavelenglh of light?

[10]

7. Analyze using Fresnel integrals the diffraction of a plane wave
incident normally on a long narrow slit. Further analyze the
transition of Fresnel diffraction to Fraunhoffer diffraction.

[10]

8. Explain Cornu’s spiral. Analyze the Fresnel diffraction at a
straight edge using Comu s spiral. Also sketch the intensity
pattern, ' .

[10]




ZNO ofPaoes 2 ,
FOURTH SEMESTER i — L(z« Roll No.

2 3 B.Tach.[EFl
E ND ngESTER EXAIVINA TION (July-2021 )

EP- 213 SIGNALS AND SYSTEIVS
3.0 Hours | : R |
Tlme S-=3 2 B - Z M M k 70
Wn‘empt ALL questtons A ax. s :

(Each question carry equaf marks -

1,’ Using shifting property of unit i
y(t) = 412 o2t — 4)

@ - - (b)J(r) 4cos( )r5(21—8) _ E s

Give the comments On static/dynamic, causahty, lmeanty; and time variance of
the following signals- y(7) = 4+x(1) =753 =3 ,

mpulse Slgnal ﬁnd Lhe output ‘(’ 3

9

Find the convolutlon of given signals-
\a}a\/—"l() \}—"‘\>

(B) X)) =u(t=2), h(r) = u(z

(8}

OR

Fmd the initial and final values of given transfer functlon
5 s 25+6
s(4s+2)

2 (8)=

4. Con51der a perlodlc 51gna1 *(1) with fundamental period T=8 and a=j, a,=-j,
as=a=2. Find the continuous time Fourier series.

wn

: 4 L (_7:
. ’Fmd the fundamental period N of the signal x[n]=1+e [ ) ~@ ¥ ) .

A e

6. Qtafe the Qamnlmo Theorem. Explain aliasing, decimation, and interpolation.

= % . : =— -1t
7.7 Con51der a dlscrete time signal ) given by ) = 10.1.2,1,0,1.2,L0, L8
- .Calculate- '

X jw d Jjw
1J (e’ )dw 1)j|X(e )| do

(i
8. erte the properties of ROC of Laplace transform with examples.

>

Perform the- 01rcular convolutlon of the

following two sequences with circular
- diagram- |

——




———,
———

— Uy —

x(n)y=1{2121}
x,(n) ={1,2,3,4}

10. Find the DFT X (k) of x(n) = {1,2,3,4}
11. Find the convolution of x[n] = {3,1,4} and /(1] = {4,0,5,2} ,
12. Find the inverse Laplace transform of

24257 1407

s*+4s+3 Re(s)>-1

' is)=

13. Using power series expansion technique, find the inverse z-transform of the
followlng X() .

X(2)= = IZ|>1
1o . 2z%—3z%1

14. Let x(1)=e™ 54 % (1) = x(2t ~3), Calculate X (@)
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Q.1 (a) In Mode 3 of 8253 1f the initial. count Joaded in the counter is odd, for
how many counts does the output remain high and low? Explain. the
| mechamsm of pipelining in 8086 M1cr0processor [5]

: '(b) Explain the 3 modes of operation in 8255 Also descnbe the control
word format of I/O Mode-in 8§255. S b ~ i[5}

3.2: (a) Explain the use of the following instructions in 8086:
(1) CMC
(i) DAA
(iii) XCHG
(iv) NEG
v) .RCR' o (5]

- (b) Explam 2 31gnals each in 8086 microprocessor when operating 1n a
- fmmlmum mode and maximum mode. Explain the 3 types of program

| memory addressmg modes giving an example of each. [5]

) 3 (a) Explam the 1neehamsm of pipelining in 8086 Microprocessor. Also
- differ e11t1ate between the Minimum and Maximum Modes of Operation.
[5]

~ {(b) Discuss, with’ exmnple the modes of addressing and status bits

‘affected by the following instructions in PIC-16F877:
(1) incfsz, (ii) bsf, (iii) clrwdt, (iv) retfie and (v) sleep [5]

4. (a) Suppose a hardware interrupt vector 32 is in progress. Which all
interrupt vectors can suspend its processing? Why should an interrupt
‘vector have 4 bytes? Determine the ISR address for a hardware interrupt

v vector type 32. [3]

|



b~
(b) Generate a 20-bit physical address if CS=2579H and IP=O§)45H. Thi
contents of memory location B0000, are FF,, those at BO001,s are 00,

and AB;s at B0002,,, What is the odd-addressed data word stored g
address'BO001,,. [5)

Q.5. (a) Write an assembly language program in 8086 to generate thg

Q.6.

Q.7.

Fibonacci series less than FFH.

[5]

(b) Briéf_ly explain the timing diagram of I/O and Memory Read Bug
Cycle in 8086 indicating the status of all relevant bus signals.
[51 '

(a) Explain the operation of 8257 using a block diagram. Differentiate
between the block transfer DMA and cycle-stealing DMA.. [5]

program to evaluate the expressiog

[5].

(b) Write an 8086 assembly language
| z=2a+2b+2c.

(a) Wﬁﬁe'a program to generate a delay of 10 milliseconds and using
8086 system that runs on 5 MHz frequency. |

[3]

. am t : .
period 1ms with vV, =5V 11s5°0ate a triangular waveform of

[5]
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9

1.'(a) Derive. the general formula to find out the maximum pe

‘orror. Explain the same by taking a suitable'example. . [7]
(b)Use three iterations of Newton’s Method to find out the 100t of:the
‘equation o* — 4x = 0 Take Xg = 2.1.

5. (a) Prove Al s i AR w ey 1L
.(yl%yo)—X(yz—yl)+x2(y3——y2)~ ...... =
JATY, 2 APy oo yesy 2O ETA S (7]

interpolation formula, find;: out the
e gamiial

*’_estimated popu year 1923. podeagiogeel

S .__,_,___.____,—,._-_,_, R = - - -
m! = - e - « >

i
i - e

Populatiqh .
| in thousands) |

;t(b)U‘siﬁg Newton’s forward
lation of town,1n

the

e velocity Vofa body during
' ' [7]

ody atx = 1.4 Heter™ -2

14 |

he Stirling’s formula.

3. (2) The table given below reveals th
time ¢. Find the _aocelera’tiqn-_(‘jf t‘he_”b

[7]

(b) Draw the difference table and derive t



4 el i idal rule. (T |
(a).E\ aluate | '/Zf /2 sin(x 4 y)dxdy using trapezoidal (Take ,
o e 0 Jo -

N
h=k=m/4). o e
OJ)‘ The velocity 77 of a scooter which start from rest 1s given a | >E;,§1
intervals of time 7 as follows

¢ (min) 2 | 4| 6 | 8 10|12 14| 16| 18 2ﬂ
vl 1825|290 |32(20(11| 5|21 0 \
| (km/min) |

Estimate the distance covered in 20 minutes by Simpson’s 1/3 method.

(a).-Sollv‘e @y 1+ x;3(0) =1 and find the value ofyatx=0.1 & 02

S.
| dx

using third approximation of Picard’s method. 7]
(b) Write a Matlab code to solve any Simultaneous first order
differential equation by fourth order Runge-Kutta method. 7 |

6. Write Matlab code for any two of the following numerical methods

fo, ot bt . [14]

(a) Bisection method | |
(b) Double integration by Simpson’s 1/3 method.
(¢) Newton Raphson method

ok
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bout Mille
(3)- Discuss a r 111dlces Draw th
cubic (SC) structure. élplanes () and (21 0)in a Slmple

(b). What. 1S Blagg s:law?. Derlve ﬂ '
Crystal 8 i 1? Blagg sqlaw of d1ffract1on of X—rays b;r a
S R Bk i Bl { e B a4 G e T oE SRt A R =

(a)- Blleﬂy’ ¢Xp1am various: kmd of: poss1ble surface defects in‘solids. .
: {31
(b). EXplam the Fermi- Dirac d1str1but1on function “of “electrons. Illustrate
oraphlcally the effect of tempel ature’ on thlS d1str1but1on and’ deﬁne Fermi
level. | | s proad TR ST R AL ) b]
(a). An electron is confmed in the ground Sate of a 1D box of width 107°m.
Calculate the energy of the electron in its ground and first excited state?
| (me— 9.1:x 10%kg and /1 = 6.626 X 1024J-s ) 51
(b). Explain superconduct1v1ty Show that Meissner effect is inconsistent with
(5]
do they help in explaining the

Sulﬁercon'ducting state. iith SRE]
(b). What is lattice v1brat1on’7 Derive expression for frequency of mono- -atomic

(1 D) Strmg of atoms and hence find out dispersion relation of frequency.
' 5]

Maxwell equation.
(a). Derive London equations and discuss how



) A = ——— =5 oot

— = ey ‘

—~—— 5‘0 e
, T . cpression for magnetic mq
S(a). What is electronic polarization? Derive expr — gy

[S
0‘

electronic polarizability and susceptibility. L B RS,
(b). Find the total polarizability of CO;, if its susceptibility is 07985 > 21
Density of carbon dioxide is 1.977 kg/m
6(a). What is diamagnetism? Derive the expression. for dlamagnetlc»susceptlbﬂi'
using Langevin’s theory. | g T TR |
(b). What are the failure of Langvien’s theory of Para-magnetism? Discy
Weiss - theory for - paramagnetic materials and derive expression f
paréﬁagnetic' susceptibility. 3 » ey R
7 (a). Explain ferromagnetism using domain wall / Bloch wall theer. Ho
magnetic storage takes place through '1nagnetoét1iction? e e s [
(b)- Explain giant magnetoresistance (GMR). E;
of GMR‘:With' ' su'itablc spin transport dia
8. Ansx'x?er?any_ FOUR. ~ :: gickolpnia | :
~ (a). Dielectric loss |
(b). Ferrites

R). Explain the working mechanis
gram. Write any two appIiC'ations

S (E)'."T§715T§?H‘Sﬁ}f@i‘C’OndUCfO'fS'_" T T
(d). Coé’per ﬁair .
(e). Intemal_ mégneﬁc field
(f). Ionic polarization
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| ‘L_c;sum,_surta_bk missing data, if any. Where symbols have  their usual meaning )

s
1. (). Whet are the sfandard test signals employed for the time
domain  studies? Describe in details the time response of the

<~

first order system when subjected to different standard signals.

(p): Explain the term “timée ‘response “of -a- system’”. Describe”
trensient response and steady state response. ~-- oz LI ESE

() Write short notes on Hall Effect transducer and smart sensors.

£ Q2 _
2~ . Also discussabout their working principle and applications.
s (b) Explain the strain gauge and ifs working theory? What-are their
¢ zdvantages and disadvantages? s e
Q.3 (2) Calculate the transfer function for the system shownbelow
L Y] L e
_— '& i’ S+] ) e i
: NS s
' 1r+ T
: :
Q(s)
Qfs)
(b). Explain Manson’s Gain Formula.
=

Q4 (2) Find the sensitivity STx_of the transfer function

(1+2K)/(3+4K) with respect to the parameter K.

(b) ﬁe closed loop transfer function of a unity feedback control

system is given by:



___characteristics is shown in the figure,

-~51’“awmw%m%ﬂ@ﬁfm
' it r 1 iy
Determine the steady state error for unit ramp 1np |

GpREneT. ! Rt

: factor of 5 :
) A resistance wire strain gauge with a.giuge i i 32'18
b(gnded to a steel structural mcmbq SubJGtC ;1 js-2OOX'109N/ :
100x10¢N/m2. The modulus of elasticity of s elue o gallfl"
Calculate the percentage change in the va e ge
resistance due to the applied stress. Comment upo ‘ ,
Given that Gauge factor= .
(b) Describe differential output and its adyantages.

(a) A system represented by the signal flow graph as shown iy

figure. The “variable T is th'e’toi'qjie: and E isi_.the, _Erro_r the
determine (i)‘ the overall transfer function, if K. =05, K, =1

and K;= 5. (ii) The sensitivity of the system o changes in X, for

8; 1k K WsH) - “qjs2. " 17 g,

—i

<+

[b] D'et‘ennine the epen loop tranSfer:function”G(s‘)H(s) of a
feedback contro] System  whose.  Bode-plot’s . magnitude

—_—

“\_“_“__ﬁ\_

—

G(jw)H(jw) in db

0.1 0.5 1.0 5.0 w (rad/s)
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o (PRI suleble missing data, g W

_ aTM \x;ave deﬁve th g
e %A M Wave e eigenvalue
eq 1l 'for a planar symmetric step index waveguide. Discuss
the graphical method to find its solution . »
2. Discuss the major traﬁsnﬁé‘sion losses that take place in an optical
¢ fiber. e

[10]

3 (a) hCOTl-Si_df'i_i‘ "3_130:~Kni51@ngfopt‘iéal fiber that has an attenuation of
- 0.4dB/Km at 1310 nm. Find the optical output power:Pou if

A2OOuW-of.optica1.poWer'is'-launched.into the'fiber.. >~ 71
(b)' F or the optical fiber having glass core (n; = 1.5) and quartz
cladding (ny=1.41), determine the values of the following

parameters: o . ,
(i) the critical angle of incidence (ii) numerical aperture

(iii) the acceptance angle -
tor material used for fabrication

(c) The band gap ofa semiconduc
s 1.3 eV. Find the emission

Wavél'ength. | 433
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' ruidance in optic
(@) Differentiate between light guidance in OPtica] ﬁbers
. (a : .

ustrate the ray pat ;
skew rays and meridional rays. Illustrate th Y pathg fort,

ication.
‘ ' e method of fiber fabrica
b)  Explain any one me , .
Ec)) Skitch the transverse modal field pattems forLp :
| LP21 modes in an optical fiber.

Oth,

[4’3:3]
- OBtaih the expression for waveguide diSpel“SiQD in Optica] ﬁbers‘
: (é.')'What is threshold
In a lager diode,

- (2) Explain the Principle of Operation of o PIN
ence ©stablish the ¢

elation betwee
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all Qucstlons 7 0!
e suttable missing data, if any ’ .-

w wave st : .
structure? With the aid of a schematic diagram, describe the
(8)

tube (TWT).
sions for the HXE ;:{utl;)aflt; (\izoltlage and Hull cutoff magnetic feld of
. pulsed cylmdrlcal magnetron has the
. UOV;I;C ggirgensﬂy Bo=0.3 e VOltage Vo= 26kV, beam current Jo= 274
~ the ce ter of th 36Wb/m?, radius of cathode cylinder 2= 5¢m, radius
center O v e cathode to the edge of. the anode b= 10cm. Determing (i) the
equency (ii) the éutoff voltage for a ﬁXed Bo (iii) the cutoxt

@)
(2)

. flux density for a fixed Vo.
n vanable and ﬁxed type attenuators

higate 15
No A sum

t is a slow
eling wave
(b) D e expres

Cac hndncal cavity magnetron.
ng parameters

fl()wh

(14)

SLOR 4 -

ical notes o1l the followmg
Microwave oven

' () Gyrotront ulator (iv)
g factor and Dlrectw ity of a di:ectional
25T (B)

couplers, o - = =it
a two-hole directional coupleris 2 LW THeE, coupler h
0dB., Calculate the powcr m-

i hal-'c"oupler? Define couplin
asal ()
e

£ ka‘The input power 111
' or of 25dB and 2 directivity of
(1 (8)

fa du'ecttonal coupler. - -
£ two valley model

-matnx 0
s'Gunn diode

ports:
meters” Derive the S
diode with the help 0

g ;3 (a )What are S—p
JEc haractenstlcs of Gunn
unn diode. A typlcal n-type Gaa
ec; applied'ﬁeld E=

{ (b)Explam the J
theory. D1 iscuss the appl1cat10n
has the ‘following parameters . Threshold
gthL =10 pm, do opin concentrat1on
( ) the electron drift velocity (1)
(6)

: 3200 V/seC, device len
operating frequency = 10GHz. Determine :

: the current density.

4(2) Describe the rwo-cavity Klystron amphﬁ with the aid ofa schematic diagram.
Make a clear distinction between yeloct modul ation and current modulation, and
explam how current modulation is necessary if the tube is to have significant poxgge;r
) What are the applications ns and 1 -tations of the e reflex Klystron? (6)

5(z) Differentiate petween E-plan® tee and H-plan® tee _junctlons )

(b) Explain how 2 <] diode can be used as a neganve resistance amplifier 4)
(c) What is ‘“Mode Jump ing’ ina cavity magnetron‘? ‘What remedlal steps can be taken
to prevent the same ? 6)
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NANOSTRUCTU. Max. Marks: 70

Time: 3:00 Hours
Answer ALL questions.

Note:
: i if any.
1 Assume suitable missing data,
L £
C s ' i f nanostructures? Explain i
I ) What are different methods for synthesis and prepa.r at;ont:b,e exalmples' of the materia|s
: détail? Mention top-down and bottom-up approaches with sui _ 07
: ‘and nanostructures?
»-'l | ; rate? Mention at least
+i1) How can we make sure that all the calculations made in XRD a.rE_ aFCawunces St occur while
- two possible precautions? Elaborate on the type of image disturb Hige. B
imaging specimens in SEM? '
y | ' - ' ts i tail along wi
2. . i) Draw schematic diagram of SEM and explain its various components in de g g?

Electron beam specimen interactions?
-ii) Which technique is widely used for the production of Nanostructures? How quantum
éonﬁnement and its effects play a significant role in materials’ electrical properties? 07
3.-;~Exbiéin any FOUR from the following: 14

d) Schematic diagram of AFM and its comparison with SEM in terms of resolution
~b) Difference among 1D, 2D and 3D structures :

¢} -Raman spectroscopy

d) Vacuum system and its role in SEM.
~€). Lithographic and Non-fithographic techniques

4. 1) Ex'plaAin the difference between CVD and Plasma Enhanced Chemical Vapour Deposition
_‘(EEC\/D) system? Draw schematic design of a thermal cvp system with tube furnace and its

working? ' ' 07

5 (.ji) Do the‘properti'es'of the materija|s Size independent? Cornme_nt‘ on it\5 Show schemaﬁc

. ynag:fam. of Transmission Electron Microscopy (TEM) and explain the difference of TE ith
HRTEM in terms of resolution with Proper example? -nce o M wit

: ' ' 07

. ARD?”

ot YR " . <
i) “Why 'does the sampie size has to be smg) in TEM 7 Explaino
light-optical microscopy? - - TPRAIN? What are the limitations of
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EP-411 VLS! AND FPGA DESIGN SYNTHESIS
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- Assume surtable missing data if any Al questions carry
1 is ual marks. Attempt any. SEVEN qliestions in all..

Explam hOW mtefGOHDGCt Spacmg and subthreshold current puts a
01 # it on the de\rlce scaling? e 5

o) An enhaneement PMOS transrstor has K(W/L) ="40pANV? and V, = -1. 5
v. The gate is eonneeted to ground and the,source to ¥5V. Find the

dram current for Vd < +5V and OV %
;22( ) Explam graphlcauy, H detaﬂ the IDS'VGS and IDS-VDS charactenstles

s i g e Sslgiian e ottt .

(b) Explam the types of programmable interconnect in FPGA. - Discuss
the Fuse, A_ntl fuse and SRAM based programmmg technology in

FPGA: % -1 D >

03.a) Explamn the soft error failures in DRAM How do you prevent the
occurrence of these soft e1T01s7 fraotliot IR R4 5

(b) Explain the charge storage mechanlsm in a Floatlng Gate EPROM Cell
along with its- struetural dragram s ST e 5_

Q4. Describe the constant voltage scahng effect on the following
paramete1s : : ‘
" Gate Delay"
5 4ot Switching Energy
' Parasitic Capacitance
*  Supply Voltage

: Channel Resistance 10



Q.5.(a) Define the following:
(i) DIBL, ‘
(11) Pul)chthroug.h,
(i11) Noise Margih,
(iv) Super Buffer and
(V) Transit Time :

(b) Deé%gn a stick-layout based nMOS transistor j’and a CMOSs inVerter_

5

Q.6.(a) Den’.\;e the iﬁput voltage e)’(pressiion for a CMO]S 1;:133;;1-11 termyg of
applied iroltage; threshold voltage and geomemCE} p : 5
) Obtam a pull

-ﬁp to pull down ratio Whenfan n-MOS inve
driven by ano

Irter 13

ther n-MOS ‘inver_ter. ASSUI:ne the def&lﬂt logjc
voltage levels, - 5
Q.7.»l(:21).DiSC11fSS the Fowler-Nordheim Tunnéling and Hot Electroy
Injection in context with Flash Memory Pro‘grgaimning. 5

() Draw symbols £, PMOS and NMOS i both depletion mode ang
eénhancement mode. What is the peeg of super bufferg? Draw the
CIrcuit diagramg of different typeg o |

f Super-Bufferg 5
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EP -4125; ROBOTICS ENGINEERING

me . 3 00 Hours

Tl Max. Marks: 70

No'f ~Answer any five questions.
Al questlons carry equal marks:=
Assume suitable missing data, |f any.

Ql(a)Enhst the various Components W1th bnef descnptlon of
m]croprocessor based robotic system and show by its diagram?

(b)ClaSSfY robot on the basis-of- Industrial apphcanon? What are the
g non—manufactlmng areas of robotic applications?: - 2ol

Q2 ‘What is a control system? Describe the control loops’ of: Tobotic
: system‘7 Explain fuzzy eontrollers'?

i Qg(a)What is the status of robots in the fannly of ﬂemble automatlon
technolog1es‘7
(b)Is IObOUCS an automatlon‘? D1st1ngulsh between hard automat1on
© and. flexible automanon’? 125l
Q4What are the uses of sensor in robot1c57 What are the types of Sensors
used in'robotics? ., - R - |
‘ QS(a)EXplaln the d1fferent types of Robotlcs 1anguages’7 O Srals
(b Describe “the MEMS working principle with suitable examples‘7 |
_ Q6Exp1a1n the Newton —Euler formulations by considering an example’P
Q7H0W a 1obot vision is advantageous for ‘online inspection work?
- Describe a typical robot vision to inspect-
(3) A maohlned mechanical metallic component
(b) A plastic component
Q8 Write- short note(Any Three)
(8) Nano robots |
() Robot Intelligence



(c) Obstacle Avoidance -
(d) Sensing and Digitizing



Tgtal ]\70 Of g RO” 1\70. e B dves
5 'cEMESTER
ElGHTH- S | B.Tech. [E
P
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EP'_4132 Spac;e & Atmospheric Sciences
L, 9.00 HoUIS : v Xi
Tm’{e_- 2 Answer any five questions - e Mafks- -
NOt?' . All questions carry equal marks
~* Assume suitable missing data, if any.
T

{Vhat is 2 black body? Deduce planks radiation law useful to explain the
fotal black body radiation spectrum. Hence derive Wein’s law and Rayleigh
law from Planks radiation law.

- (14M)
1 how atmosphere is divided in to many different layers. Explain how
erature and pressure -changes with height with proper reasons.

Jean’s

ZE@hi
temp

3 Discuss thé-needs for upper air observations along with various techniques

gﬁaﬂabie-to_éxplore the structure of the upper air (14 M)
4 Exf)lain the, basic principles of radiosonde. What are the thermo dynamical

parameters? Discuss their importance. (14 M)

5. What are trace gases? Explain various natural mechanisms and anthropogenic
causes responsible for trace gases production. Explain the adverse effects of

trace - gases - on - human  beings, animals and agriculture.

(14M) -

6. Explain in detailed the mechanism of production of tropospheric Ozone. Write
itS: effect on various things in troposphere. Explain the role of Ozone in
stratosphere. Explain depletion of Ozone in
Stratosphere and discuss its consequences. (14 M)

Se—



W e

oLP SCHE»_ME B.Tech/R.Tech/MBA/PiLE/ B.Tech. (Eval

D SEME;STER EXAMINATION July/Aug-2021

oAPER co’?:E-CE?‘ls rrrie of paper STRUCTURAL ANALYSIS - 1
¢: 3:00 Hours_ Max. Marks : 70

fime

0.3

1 Deser
- oller support

A simply _suppofted beam
a concentrated downward

—wer any FIVE questions.

SARSWEL T |
° " ll questions carty equal marks.

L

Assume suitable missing data, if any.

escribe the characteristics and effects of a fixed support and a

in a beam. Draw neat sketches of both of them.

; Whaf 'do»you understand by a determinate structure? Discuss how

Jeterminacy of a structure is checked by taking an example of a

heam OF @ {russ:

AB has a span of 6 m. It is subjected to
force of 10 KN at the middle point of

the beam. Draw shear force and bending moment diagrams for the

e e i i S e e

TS NP )

B e———

Q4

Q5

- shape- of- the-cantilever- beam:
support is added at the free point

“beam.

gnitude and pointed to different

Discu'sslhowforces of differing ma
Jtant of them. Give a short

directions are added to find resu

example.

A cantilever beam is subjected t0 2 concentrated downward load at

the middle point of the span of e cantilever. Draw the deflected
‘Now as-a-second- case, a roller

of the original cantilever beam,

keeping all other things as same. Draw the deflected shape of this

0. T0



propped cantﬂevel if the same force is again applied at the same

location.

Q.6 A cantilever beam is having a span of 5m. It is subjected to

uniformly distributed load of intensity 5 KN/m over its ent1re Span.
Calculate reactions at the free support.. o

Q.7 Discuss dlfferences between a beam and a column i in terms of their

Q.8

placement, types of forces applied on them and types of stresses
VVthh develop in them.

What is meant by a stable- structure? D1scuss how a stmcture can
becomie unstable. Consider various types of failures which may
occur in structures making them unstable. :

—
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B TecH./Civil

» s’I‘ER EXAMINA’FI_ON - July/Aug-2021
I

558 pAPER CODE: CE311&

OF PAPER Desngn of Steel Struct'ur'e‘

ER

Max IVarks 70

cany Five questions.
ons carry equal marks.

| —

of¢” A yestl

N Al me ultable mlssmg data if anyff :
, o the different modes of failure.of t_¢ns1on1memb_er?
ola
QJE)»P :

£ plam d1fferent steps mvolved m, the de31gn of gantry girder.
Q? |
2 sunply supported plate girder of span 20 m carrying a
£ 60 kN/m, using only end stiffeners. Assume

compressmn ﬂanges is laterally supported.

04 Explain the folldwing terms:
a. PltCh of beams
b. Seated _connectlon
c. Lacing and battening

Q5 Design a smgle angle section for a tension member of a roof truss to
carry a factored tensile force of 275 kN. The member is subjected
to the poss1ble reversal of stress due to the action of wind. The
effective length if ‘the member is 4 m. use 20 mm shop bolts of

grade 4.6 for the connection.

. Splj
Plices, b. Base Connection

.

\ Writ ;
¢ neat sketches and explain different types of the following



Second SEMESTER(Old Scheme)
B.Tech.

END SEMESTER EXAMINATION

Jury,

20‘21
PAPER CODE : CO116

TITLE OF PAPER : Programming Fundamg,

talg
Time: 3:00 Hours

: | : | May. Marks.

]Note:Answer any five questions. P
i All questions carry equal marks. -
,~ Assume suitable 'missing data,. if any.

Q.1

(2) Write a program to find the sum of o numberg
(b) Explain keyword, variable -

Q.2

(2) Write a Program to print 10 terms of Fj
(b) What are different loopsin C?
(a) Draw flowchart, g
three numbers

7

bonaccj Series,

A
LI

A-7

nd write algorithy for fmding Sreategt ,

in C? give exampleg,
Q4 (2) Write ,

N R I B B R P

V1Ve example.
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d 111ustrat€ W1th the help of an example the Tellegen’s Theorem.

State
-p) VB2 ependent E1 :
il (b) 4in the classification of these soutces. ARz ecmcal Sources e
exp x Ly o

e praw the power triangle. Define the Active; React1Ve & Apparent Powcrs

) Find the equivalent V values of re51stances for a delta connected load from a ‘

. en sta connected Joad. AR i S B

) Give the statement Of Maxunum lfoqwer Transfer Theorem Prove it by talcmt7 smtable
example- Yy ' (43 DOTT O7 MO
(b) Dra¥ the Thevenm s Model for the followmg circuit (ﬁg 1) ' e

20V 15 0 it “ Vo

 Fig.1 o= . b

HY G

4. (2) Find the Voltage across »50) Resistance using Norton’s Theorem (fig 2y T

S |
10_ X - 250

Fig.2 1oV

page 1 0f 2
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iXa
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]
e s o ___PJ\ '\’\ :
lex

AC|

\

\_I1 ‘ cl

:

&
]( X,
L

Fig.3

-~

3. (a) Define ban'dwjdth, qualify factor, half power frequencies In'a serjes RLC cIrcyit ~
Also explain the relationship between these.
B, Explain the phenomenon of Series Resonance i

5. (2) Describe the Two-watunet_er method of power measurement for 5 three-phage
St connected System with lagging power factor,
b} In a twg wanmewr of power measurement, the total power consumed by
a srar-connccte.d load is 25 %W F ind the readings of each Wattmeter if the
POWer factor of load is 0.8 lagging. '
7.

v"\ ~ e - . % .
(&} Explain in detai] the Core Iogs &

{0) Draw the equivalens

o}
=
g
ol
12}
122
g
=
=]
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EC 313 CONTROL SYSTEM \OLD SCBEME\
T : ' M . Marks: 70 \

Time: 3 IIours _ %
Note: iAnswer Any f:ve ques‘uons , LR ! _‘
- N

"|All questions carry equal marks .
lASSUme suitable mlssmg data, if any‘ i

X !
L]

P 1

aracing vehlcle affect the acceleration 'md' speed

QI. (a) The engme bocly and tires of
altamable The speed control of the car is represented By the model as shown

‘in the Elg. 1 shown below:
e = ? y 3

TP ——

b : ‘
‘ : . .: G\
(

&
Mo, | :
ke L ; 3 [ngine nnd tires ‘ ) - i
4 3 \ ] I ¢ F —— :
- (A o R(s)” : 8 s
. b | R(s)~, tf-\ | 4 100 s X Il :
[ » \ 7 s B 3
i Speed - f (s+2)(s+3) ! Speed
! commnnd : : B
‘ -

(!
{1 €D H
b g\ ;\. K . e :

T 5 b Flgl A ¢

Calculate the steady statc error of thc car to a step command in spccd

(i)
J
,,(n) Calculate the ovcrshoot of the speed to a step command.
A% ] .L 7 v ‘ ;c - ‘ - »
() ‘Consuler the signal ﬂow graph shown in Fig.2 .
'§ ST
{ ? '] i ll ;
Rt i
}
P ! ¢
VA R — ¢
S
4 s ! ~
i . i L — e Y
. ' ' 4
., (Y — :
™ He o
4 o ; : Fig.2 '
Find llw lmnslu lunumuﬁtul the signal tlnw graph z\\\\Wl\ above,



Q5. (n) Obtain the state transition matrix of the following system:
A [ 0 1 Xxl‘
: 2  —31lxk

: A
/é" & =@ 557+ 57 , /
For a unit impulsé input, find the output response as a fiunction of time. What is =
(b) A system is described by the state equations :
-—_[3 0 —1.
k=13 x+[uanar=1 1

the value of peak overshoot (Mp) and when does it occur?
Determine whether the system is controllable and observable.

(b) Plot the root loci for a control system with
E e K(s%+65+10

i (s2+25+10)

v g

fH Gs) = 1{,
/ Q6. Write short nates on the following:

| (a) Lag and lead compensators B
' (b) Minimum phase transfer function and non-minimum phase transfer functions

(c) Properties of State transition matrix
(d) Phase margin and gain margin

i
What is the shape of the loci traced?

on is given

Q3. (a) Find the range of K for which the system whose characteristic equati

below is stable:
RGY =57+ (K +05)s2+ 4Ks+50=(

|
(b) Consider the open loop unstable system with the transfer function |
gl

{

I

!

("l L
\)0 "r:(s) H(s) =
ther the system is smi)lc when

Using Nyquist stability criterion, determine whe
the feedback path is closed.

|

Q4. (a) Draw the complete Bode plot for system having the open loop transfer function

.. _[1000(s+20)
G(s)=f=
52+210s+2000)
J ;
sfer function.

(b) Consider a unity-feedback control system with the open-loop trans;
Determine the value of the gain I such that the phase margin is 50}‘. What is the

gain margin with this gain K7
K
C(s) = =—3——
s(s? 4 5+ 4) |
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gﬂp R CODE _EC/'41;'2' T'..ITLE QF PAPER-hﬁcrowave Infegrated Circuits
,Pgmmw | | ' : 3 - Max. Marks: 70
T TS ComjpulsQr.ylgnd gtte_mpt ﬁv'e:quest_i_c.'ans from’,the remaining. Assume |

a, if any-

_ inpuf fo 2 three Stag° system 1§ -12dBm. The power gain of the first stage is 40dB, for
¢ 7 L - = ] (=0 ' v IV
O'lﬂl‘on 1 stzge 8 Joss of 35 dB, and for the‘ third a gain of 25 'dB. What is a output power in
B watts? ; ] R i -

o apd W
B

. gre the 2dVantages of the transistor oscillators as compare to diode oscillators?

Whéf i the standing wave ratio in decibels for transmission line with a charactenistics
£50Q if the load terminating resistance is 34Q? = : '

0.

impedaﬂoe 0

: Finci e iop impedance a1 & p oint in a transmission line ‘(:).45/1 away from the open for
Cﬁamcferistics impedance-of 75Q. !

., What et Joss does a VSWR of 4.5 represents? PR

02 Distinguish betwee

Q3A mcrowa\fc fransistor
4l0GHz. ‘

The

n the characteristics impedance and input impedance. Under what

y be the same? In a lossless line how can the input impedance be made

‘ conditions will the
(10)

- purely inductive, capacitive, infinite and zero?

has the following S parameters measured with a 50Q resistance

" s11=045(150°),512 = 0.01(~10°),521 = 2.05(10°)
and 522 = 0.40(~150°)

source impedance is Zs=20Q and-the load ifnpedance is 30 Q. Compute power gain, the

va . .
elzble gain, and the transducer power gain.

4Ag » '
single pole, single throw switch use a PIN diode in a shunt c0

(10)

nfiguration .The operating

frequengy is 4GHz; Zo=50%, and the diode parameters are Cj=0.5pF,Rr=0.SQ,Rf=O.3.Q
ZPd Li=0.3nH. Find the electrical length of an open circuited shunt stub placed across the
diode to minimize the insertion loss for the ON state of the switch. Calculate the resulting

sertion losses ~ for the ON and OFF state.
(10)
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Q.5 Explain the operation of an image rejection mixer using its equatiopg

Q.6 Determine the condition of oscillator and rescnant frequency g, By (10\
= for )

oscillator using common emitter transistor.

Q.7 Design a five section high pass filter with a 3 dB equal ~Tipple T€Sponse, ,
of 1GHz, and an impedance of 30 Q. What is the resulting attcnthj(;n o

TATLT K¢ Bement Valiess For Bgued-Tipple e P Her Progs g =
~ ey Tpes
Tie 30l 08 €D and 2.0 OB ~ipale) L

e —_—
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EL*D BC- 4133 PATTERN RECOGNITION
'3:00H0ul‘5 » - - -—Max. Marks:- 70
' SEVEN questions.

Lote’ AS“ ume Sultable missing data, if any.

: : er the following dataset consist of five sentences. Using
i ayes model identify which tag does the sentence A~ Very

aive B2
close »?P,edl?ng,_tiﬂ. o JETEE fastd Aol 2
| ext Teg
-».;'_,f;g_r‘eatgame'“;" Spoxts i
A me eiection was-over” ... . - Not sports. TS

"Very clean match "1 Spoms S

A clean but forgertab e oame . Sports e

’II was a ciose ::IECtIOI’l L3 .f;_;‘. _Nox sports- -

b) Fmd the SVD of given I matrix A
AR 3 (5+5-10)

gmtlon system.
(4+6=10)

nd non parametric

). a) Explain the design cycle of a pattern reco
b) Explain the Perceptron algorithm.
3. 2. What is the difference between parametric a

pattern recognition methods?
b.Write short notes on Maximum likelihood estimate. (5+5=10)

4,
I;Xplam Principal Component Analysis? Limitations of PCA? Also
Ind PCA of the given data. ‘

= "7 {
|



— | (73 =

o §) = ((2.5.2.4), (0.5.0.7), (22,2.9), (1.9,2.2), (3.1,3.0y 223,
: | oy ),

2,1.6), (1,1.1), (1.5,1.6), (1.1,0.9)}

5. a) Find a basis and rank for the row space of the givep Matry,

AS[340.71,-52,2-1,4,0,3,1, 11,9 5y A

b) Write short notes on unbiased estimator. 5 +5'=10)
6. a) With suitable example describe the varioug methodg Usegq

to

measure the similarity between clusters. |
b). Describe briefly about Gaussian Mixture mode]. (5+5=1 )

7. Explain how' support vector machine can be used tg g

hyperplane to classify linear as well as nonlinearly Separabloptuna]

| | © daty

8. G R - (10) ;
JIVen two different classes, wl1(5x2) and w2(6x2) héve

and (n2=6) samples respectively. Each sample in botp cla(hl:S)

~ldSseg IS
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.‘Ahé‘we'r,.any three questions from sectior <A - and any two
(otE! CortlonzBr . s G AT o
-7 pesume suitable missing e
IS 456: BIS 800: Codes and steel table ére‘pelr'm}tte'd

g g P

Rereremm———

T e e 4 SECTION—A
i : limit state? Enumerate the differer s Ko , :
at 15 meant by merate the different types of limi s
1k ysed inimit ctatesdesign i 28 A I Ll ,Yng_-c_’f limit states commorlly
) Determine ;t_he limiting moment carrying capacity of a reinforced concrete rectangular
section of siz€ 200 x 550 mm d_eep'ﬂeffgctive) reinforced on the tension side with four
‘teel ba.rs of 20 mm."The concrete 1s’~'of grade‘M20"énd'ieihforcin‘g steel is mild steel of
e50 grater o1 T SIGEIAE G L A LR W 77 B o 10

20a) pefine the .developme.nt length afl;d iFSVSign'ifican;é:_ Why is it 'hgcesfsa[yttobprovivde vertical
stirrupsforthebeam.-- B F At sk T pLd 20 Lo ST s 4
(b) A reinforced concrete beam section of size. 250 X 500 mm deep (effective).is subjected to
3 factored moment of 100 KNm and a factored: shear force of 140 KN. The.grade of

' concrete used is M20. Design the shear reinforcement using Fe500 grade steel bars. The

: . = 10

- offective toverto tension reinforcement is-50-mm.

3(a) What is méanf by Slehderness_ratio_ in compression members? “Enumerate. different
criteria according to which columns are classified. ‘ 4

-~ [b) Design 3 reinforced concrete spiral column of 390 mm diameter subjected to an axial

' factored load of 1750 KN. The column is braced against sidesway-and- has unsupported

_length of 3.3 m. The concrete mix and steel to be used are M25 and Fe415. 10

4(a) What is T and L beams ? Describe the effective flange width and list the various factors

 that influence it and write down the expressions for the same. 4
(b) Design a two way slab for a room 5.5 x 4.0 m clear in size if the superimposed load is 5

KN/m2. Use M20 grade. concrete and F415 steel. The edges are simply supported and
corners held down. 10

5 Dec : . .
Design a square spread footing to carry @ column load of 1000 KN from a 40 cm square tied
column containing 20 mm bars as the longitudinal steel. The bearing capacity of soil is 100



k""‘-«, "‘\
. ‘;‘a N
¥ -
7 N
‘ .

KN/m? .Consider base of footing at 1 m below the ground level. The Unit
\ o

Weight
20 KN/mz. Use M20 grade concrete and F415 steel. che,

L.
‘”i’

SECTION-B &

6(a) Explain the different modes of failure of riveted connections and [jct ady
connections over the riveted connections. '
(b) A double cover butt joint is used to connect plates of 22 mm thick Desj

€ld.

- o gn the ri‘vc‘ 4 .
and determine it efficiency. Take permissible stress as f= 150 WMPa, f - IOOMP:L%}%
300 MPa. | ' _ . and

7 (a) What is net sectional area of a tension member? Discuss the Pprocedure o caley

net sectional area of different tension members. _ ting the
(b) An angle_section 1SA 50X30X6 mm is used as a tension member with jts | 4
connected by 12 mm diameter rivets. Calculate its strength, Take Permiccit Teer I
stress as 150 Mpa, T e Bl e By 7 S IS teng,
& {2) What'is th ’
) = 3 tl.'le’effectlve length of 3 compression member? Describe the o+ ective |
mpression member for different end conditions. - Ngth o

2.5m. :
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‘No fe: Aztempt ANY FIVE questions
. s All the. questzons carry equal mark§

ol (a) D1scuss in detail the methodology of EIA.

& (b)'D1scuss the process'to e v £
‘ . stabhsh'en
uonmenfal'bas"l"n i A.
. in zn EIA

- ‘Q_z,-? -(a) Whatis 1mpact 1dent1ﬁcat10n?
31T identification in EIA. - PISCUSS the SlEmﬁcance of impact

\ ~‘(b) Describe the various matrlces used in 1mpact 1d°n‘mc ti
e al0n. -

. | Q3. 1 (a) How 18 1mpact prechctlon done” Descnb° the hzmtano P
S u< 0

; pred1ctlon
(b) DlSCIlSS avertwe expendlture method for mon tary valuation.
Q4 "‘.(a) What 1s: 1mpact evaluaﬂon” Bneﬂy dlSCUSS the multi-criteria aop'oa.h

ol for evaluation.
i o ‘(b)V\/’hatdoyoumeanby
hmltatlons'7 Explain.

monetary valuation of impacts? What are its

0 5 ‘Write short notes ©
e a) “Environmental Evaluatmn System

i 'b) Stat1st1c:a1 model
Q6 (a) What do you understand by EMP? How is it designed? Explain.
(b).Discuss the advantages of public partlmpatlon

tures of an EIS? Explain.

ent Matrix (G in brief.

Q7. (a) What are the key fea
{b) Discuss the Goals Achievem
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Attempt any five questions. ‘ CoL
|_Assume missing value, if any.
i

I-

fas]

What do you mean by Econometr

P e (R L tag

b

ics? Discuss its relevance for engineers,
» \

Ten industries of the
2015-16 and the work
cdefﬁcienl.

Industry A |B C|D |E F
6

Rank 1 2 3 |4 5
(Profit)

Rank 10 |1 6

State have been ranked acco
ing capital for that year. C

G [H 1 T3
7 o |10

rding to profit earned in | 7
alculate the rank correlation

R

. 5 8 2 4 7: 9
(working

Capital)
i.

8
|
3
L

-

Discuss significance of Assumptions of Multiple Linear

Regression

What do you mean b

vatiable,

1
H
|
! |

muc‘_Nﬁ’.N}

Suppose you collect data from a surve

Y on wages, educatipn, experience, and
mation about cigarette smoking. The
any separate occasions last month djd you

gender. In addition, you ask for infon
original question is: “On how m
smoke cigarettes?

Write an equation that would allow you to estimate the

smoking on wage, while controlling for other factors, You should be able to
make statements such as, “Cigarette smoking five more times per month is
estimated to change wage by x%".

effects of cigarette

Write a model that w
different effects on wa

ould allow you to test whether cigarette smoking has
ges of man and women

How would you test that there
are no differences in the effects of cigarettes smy

wl o w

¢}

king for men and women?
Suppose you think it is better o measure cig

mto one of four categories: non user,
i

arette smoking by putting peopla
light user (1-3 [cigaiettes per day),
moderate user (3-6 cigarettes per day), h
!

cavy smoker (more than 6 cigareltes

i

_-n-m: NV e r—

4
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4 Z7e 120/ below shovws tie avorage @il percentage rates of girowih or
7 cruployment, E and rezl GDI, g, for 25 OECD countyies for the period 20XX-
i 20YY. The regression oulput shows the result of regressing I on g. Proyidelan

‘intetpretation of the éoefficients.
Averagz znnual percentage rates of growth of empioyment and real GDP,
20XX-26Yy:

/] Country ll Employ. [ GDP [ Countrv [ Employ.

/
[Avstrzlis_ [ 1.68 | [3.04 [Korea | 2.57

~~..

[Gpr ]

Austria /0465 [ [255 [ Luxead /3.02 1564
i ! ! | |/ ourg ]
[[Belgiom (634, 216 | Netherla l 1.88 | 2.86
i] i / / nds | !
Canade [117 ,  [263 [Ncw Tos1
] Zealand | !
Denmark | 0.02 - 1202 | Norway | 0.36 [298 1]
Finlsad {-1.06 1.78 FPortugal | 0.33 2.79 11
(France 1028 | 1208 Spain | 0.89 260 |
Germany | 0.08 | 2.71 Sweden | -0.94 ‘117
Gieece 87 j208 Switzerl | 0.79 115 ' i
i and
Iceland -0.13 | 1.54 Turkey 2.02 4.18 i
Ireland 2.18 | 6.40 United 0.66 1.97 |
| Kingdo "
: m X
ltaly -0.30 1.68 United 1.53 246 'i
! States I"
Japan {106 2381 : i : |
|
4. | How we can use tie t iest for detennining the statistical significance of| the | 7
b slope of the fegression fine? ’;
5. | Explair the concept of multiple regressions and explain its importance in '} I 7[
& | manageria] decisiony making. . |
5 | How White's test islan improvement over Goldfeld-Quandy fest to discuss | 7
b Heteroseedasticity? ;,JLSC'.IES vith suitzble example. :l
"6 | Comment on the foliowing statement: ',’

The mansgement of M/s XYZ co, LTD stated in a special bulletin”......: T’le
uverage salery paid 10 the workers in 2015 is nearly double that of 2005. S.‘?'.
aus workers sre enjoying s standeid of living 100% higher in 2015 compailru \

Jw200s...5...»
§ The avey

< of certzin commodities i 2011 wag Rs. 40 and the avenq’grf l

i
i

il

YA EiT

i'
/

£ l the worker ceally zain, and ifso, by how much in ieal terms?

I 7!

|a

i 6. | The Directorate of 2 company want to pay the Dearness Allowance in the year

@

| base year and why?
6.F | Will it be reasonable to include (he prices of Television sets and Refrigerators

&

2012 Was e, 80, Thoverare he Tae Sase W 2G
= increass & v
S0, the decrease should have been, 100% in 2011

[ [ using 2012 as base.
6. From the fullowing i i e

prices of different Years, which year

& should be considered as reasonable base and why?

2002 201 [2014
3

| govemmen‘t wants to increase the Dearpess Allowance in the year 2017 to
d [ the employees for which a suggestion has been given that the year 1950 I

should be taken as base ear for con ion i N
> fa onstruction of Index Number.

| 2014. For the construction of Index Number, which year should be taker, as

;
/

2017 to their employees, when they have already paid Dearness Aliowance in [
'i in the construction of Cost of Living index Number for workers? Give reascns { f

1 in support of your answer.
During a certain period, the cost of Living Index Number goes up from 110
| and 200 and the szlary of a worker is also rais=d from Rs. 3025 to 3500. Does

Skow how measures of dispersion help in explaining that though frequency 6!
distributions may liave the same values of their average, they may differ in
their respective formation. In v/hat respect aie measures o dispersion of uze jn

—

| ! stalistics? 3 ) ]
[T Disuss olowing ‘“7%7
b i
i. " | where mode helps, mcma EL_SC_IEF \l/
ii. | Where GM helm-ﬁ*_“h\—_m~——/
i | Can two Median value o« disstbution S )
fummmmm“‘““_ i
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EN ME 211 2 Thermal Engmeermg II

EMESTER EXAMINATION

UHOWS L 5 .. Max. Marks : 70
Sewer any ﬂve questlons % ‘
; Note IAA\, questlons Carry equal markS

{ Assume suitable' missing data, n‘any

)'Draw and explaln the PV dlagram of a two stage
o eC,prooatmg alrcompressor ke .

Define the terms.as apphed to recnprooatmg compressor
“pechanical efficiency, lsothermal efficiency, isentropic

efficiency.- . 7.7

(a) Define total to total, total to static, static to static and static to
v otal efficiencies for centrifugal compressors

(b Explam the phenomenon of stage pressure rise and surging in
- R S B 7,7
compressors it P _ (> ) —

———

—_—

| fﬁ01eno1es of
th the hel of PV; & TS dlagram compare B
g (()t)toz;cle DlesFel cycle and Dual cycle for the same compression

ratio and heat rejection. (14)

W (a) Ske’eChfthe schematic. arraogement:of open cycle gas turbine

plant and name the Components ,
(b) Derive-an expression for air standard efﬁc1ency of a Brayt

Q ( ) Con—-lpe;re the 1sentr0plc ﬂow through nozzle and dlfftlsgzlre ﬂOW?
(b) How is the energy equatlon derived in the compressl

EXplam ) sl



Q.6 Discuss any two of the following
(1) Turbojet Engine
(i) Flow with Normal Shock waves
(111) Solid and liquid propellants
(1v) Stagnation Properties

(7,7)
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_ PAPER CODE ME-Zl_4 IKINEMATICS OF MACHINES
Time: 3:00 Hours " Max. Marks: 70

Note : AnsWer'.a_'nthIVE questions.. =
All questions carry equal marks.
Assume suitable missing data, if any.

Q 1 [a] With the help of neat sketch describe the inversions of single
slider crank chain.

[b] State and prove the law of gearing and velocity of sliding.
7*2=14
Q.2 The crank rotates at the particular instant with angular velocity of
- 600 rpm and angular acceleration of 1.5 radian/second. The instant
sketch is shown in Fig. 1 below. All the dlmensmns are in' meter.

Draw velocity and acceleration diagram and determme the veloc1ty
of N with respect to C. The crank is 2.5 m "t angle 45°,. main

connecting rod 15 m hinged at 6 m from; crank pm . 14
A\Dg0 f~_ ;-; ’ )
S:\'i o . " ¢ -“ &%) o,
20 i ree okl ¢ l
T
N - b

10 ' T o

Fig.1

|
-
\
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Q 3 Artempr any two of the tollowing:
-ains with the help ol

[a] Describe the compound and reverted gear ti
neat sketch.

[b] State and describe the law of belting.

[c] Differentiate between Davis and Ackerman steering gears.

Q.4 An epicyclic gear train as shown in Fig.2 has three gears A, B; and
C. Gear whee! A has 144 internal teeth and fixed to the frame so
stationary. Gear C has 60 external teeth. The gear B meshes with A
and C. Gear B is carried on an-arm which rotates about the centre A
at 60 rpm. Determine the speed of wheel B and C. y ‘14

B

Fig.2

Q.5 Discuss the power loss during constant pressure and uniform rate
of wear theory, Draw the displacement curve and cam profile for the
roller follower having radius 8mm to attain the foliowing
specification of cam-follower mechanism. ‘
The base circle of cam has radius 15 mm and lift of follower is 20
mn. = . :

The upward motion of follower is with uniform velocity to 90°.
The dwell period at the top most position is 60°.

The 1etum motion of follower is with simple harmonic motion to
50°.

The rest is dwell peried. 14

€(J.6 Dctermine the maximum power transmitted by an open belt dvive
having width 10 mm, thickness 5 mm, density 0.98 gram/cm®. The
coefficient of friction between belt and pulley is 0.35. The belt and
pulley have contact by 120°. If the maximum stress in the belt is not
to exceed 150 N/ecm?. Also calculate the corresponding linear speed

of the belt. 14

Q.7 Attempt any two of the following:
[a] Discuss the steps in Klein’s construction and its applications.
[b] Compare the knife edge, roller follower and flat face followers
in cam-follower mechanisms.

[¢] Write short note on film lubrication in rotating shaft.
7*2=14

Q.8 Describe any two of the following:
[a] Law of steering with the help of an example
[b] Torque loss through uniform pressure and uniform rate of wear
theory and its applications.
[c] Location of instantaneous centres in single slider crank chain and

four bar chain mechanisms
7*2=14

END
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exp
e the

) o
pherc :
osite ho

f Insulation

ve the €XP
ped Cap301ty
ity O

,(:,)o qurfaces and prove the rec

ression of
ith constant heat generation-
' = (14)

Hat, overall heat tr
’ a i ol
A S0 DCI'iVe the e.-. HSfer coefficient is different in compost :
11 lind xpression for overall heat transf: D
. ansic AfSrant s th
ow cylinder and (ii) three layered composite Sp‘; S B
nere

1 SSS Of ‘ ' . ili
V / N

- fin® critical tICKR
| O')pgﬁgo for(i)S
xpression for energy stored, Rate of heat transfe

method
f radiation and also de

rms with physi

bt ~Max. Marks: 70

Atterhpt any five Questions

l ¢ -
(‘ ]] . - - !'
Al ; ¢ i . Qo

(1+6+7)

phere (ii)cylinder G
(2+12)
r and temperature distribution

. % . : d (6)
rive the expression for radiation exchange between
(8)

iprocal theorem

ffectiveness . also

iency and fine
fin when (i) fin is

cal significance of fin effic

5 Deﬁnc the t¢.
erive the exprfssion for t;mperamre d.istribution and rate of heat transfer for
o Jong (ii) fin 18 well  insulated (i) fin s open to  surroundings.
: SR IR (2+12
(6 (2)Define the terms with physical significance: :

i) Sherwood number, (ii) Schmidt Number, (iff) Mass Stanton Number

' “Biot Number (vi) Fo_un'er Number
i per (ix) Stanton Number

SR — (10)

Vil
X) Thermal diffusivity -

(b) What are the methods 107
malysis , prove that Nusselt

fo i
; urcebd convection mode or Nusse
er in natural convection mode

Q7
(2) Define heat exchangers. How cal yo

bansfer coefficient

) Deri '
erive the expression for LMTD and effe

C()un ]
ter flow arrangement

(

(iv) NUSsclt'lNumber v)
(vii) Geometric Number (viii)
: )

.............................

heat transfer coefficien
Reynold pumber and Prandtl number in
ef number and Prandtl

......................

finding convective
function of

number is a f
It number is function of Groshi
' ' 4)
u'.cla,ssiﬂed. How you can compute overall heat
()

r

hanger in parallel flow 0
(4+8)

ctiveness of heat €x¢
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I 5 58 ME-313 MACHINE DESIGN -1
me: 3HIS ' Max. Marks: 70
“te: Attempt any FIVE questions. Assume suitable missing data, if any. Use of
esign data handbook is permitted. B
) (a) Draw Goodman diagram, Soderberg line, and Gerber parabole. Explain it
- briefly. . . & (5]
(b) Define the term ‘stress concentration factor,’ notch sensitivity, and
fatigue. . A [
(c) Explain the bending failure of the cotter. [4]
) Design a spigot-socket cotter joint for an axial load of 90kN in tension and
- compression. It is assumed that all parts are made of the same material with
the pemli'ss‘iblc_ stress of 70MPa, 40MPa, and 100Mpa 1n tension, shear and
compression, respectively. Also, sketch the joints. (14
)- Design a triple-riveted double strap butt joint with unequal covers for,
longitudinal joint, a boiler shell havinga 1.5m internal diameter to withstand
maximum pressure 2.4N/mm?. Assume that shell plate and rivets are made of
C-20 steel having the following allowable stresses, 6=80N/mm?,=50
N/mm? and 6:=120N/mm”. [14]
) A sold shaft is subjected to a twisting moment of 600N-m, a bending
““moment 0f 300N-m. If the maximum 2llowable values of normal and shear
stresses are 140N/mm2 and 80N/mm? respectively, determine the diameter
of the shaft. - [14]
) Designa helical spring used 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 is open=400N
Spring load when the valve is closed=200N
Maximum inside dia of spring=26mm .
Maximum permissible shearing stress=400Mpa
Modulus of rigidity=80GPa ' : [1

N

]

[N

(-

4]
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(6) It is required to design a pair of s

G B T ETRERS S

pur gears with 20° full-dgzptli-involu'ge fas
based on the Lewis equation. The velocity factor is to be used to aCcouypt for
dynamic load. The pinion shaft is connected to a 10kW, 1440 Tpm Moty
The starting torque of the motor is 150% of .the rated torq}le. The Spe
reduction is 4:1. The pinion as well as the gear is made of plain carbop Stog
40C8 (Su=600N/mm?). The factor of safety can be taken as 1.5, Desigy e
gears, specify their dimensions and suggests suitable surface hardness £, the
geafs. 1. D] el = Il4f

(7)  Design and draw a cast iron protected type flange coupling to connect g
shafts of 36mm diameter transmitting 15kW at 720rpm. The overlog
capgcity 1s 1.25 times the average torque. The bolts and keys are made ¢f
20 steel, and the flange is made of FG200. ~~ ~ - 14

‘E:ND =
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v L Answel any five questzons AlI b by o
_ questzons ca// o
2., SoC charts/tables are allowed. ="~ -~~~ J’ eq-ualﬁ l.afk.s -f
3. Assume suztable missing data if any. |

| 0L (a) D1scuss loading, sequencmg, routing with the help of SUltable mdustry exarnp
\they are 1mportant for the operatmnal performance af ShOp ﬂoop_ :. 155 8 i

(b) D1scuss the advantages and d1sadvantages of usmg S
sequencmg _]ObS on a machine.

Q2.. (a) Differentiate between MRP-I and MRP-H

(b) Each unit of A 1s compose
composed of two units of D and
of 20, 10, 20, and 10 units, 1€SP
requ1re1nent of each B, C, D, and

Q3. (a) What do y
quahry control tools.
(b) Explain the meth
are set up for _]O

Q4'.?,_ A high
of four units 18 S€

table give the dlfference

times ten; that is ,

= (observed volt niti - 350)10

(a) Setup X and R ¢

1

le. Why
[7] :

PT, LPT, EDD, TSPT, TLPT et
hle scenano for each of rule [7]

.Lﬁ _____
¢ » ¥

(6]
d of one unit of B, two units of C and one unit of D. C is
three units of E. Items A, C, D, and E have on-hand inventories
ectively. Prepare the bill of materials and calculate the net
E for 100 units of A. Write all your assumptions clearly.

(8]

various
(7]
ard times

(7]

ou understand by quality control and quality ass:urance? Discuss the

od of estimating standard time using work samnpling. Why Stand
bs in @ company” ‘ :
1tage of 350 V. A sample

d have a nominal output Y0
shown 10

] purposes. The data
and the nominal voltage

ly shoul
d tested for process- -contro
served reading on each umt

-voltage powe1 supp
lected each day an
between the ob

statxstlcal control?

about process capab1hty'7 [14]

age on unit i -
harts on this process. Is the process n

at350 V5 Y, what can you say

(b) If spemﬁcatlons are
i I P T
Sample |1 X2 X3 X4

Jyy ;

Number 6 - = ¥
IR e i B
TRy o
4 8 rlE 13
4 - 1° ey |7 13
9—___s2_,,,dﬂ,,,,e,,,w,,,f—
‘ 4 {U
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10 15 16 |10 13 20 A=A pre 1B
QS. (a) What do you undersland by re]1ab1hty'7 How can the Tehablhty of o N

Improved?

qulpmel_l
(b) Write the 18 The bhg us’*c. in

motion study along with their SYmbols apg oloy

O
=4

,_.
=

Q6. (a) What ; is the dlﬁerence between moti

on study and method
cbject'ves of performmg the a'o

1K measurement, method study, and

motlon Study? m?ljn

}-. /

(b)What is the re,atlonshlp between work study and productIVIty'? DISCLISS m
Q7. Write the Qhort notes on dIly four of Lhe followmg [3.5%4 < 14]

) How dxagram Vs. Stm ig diagram
(1) Productivi Aty - { '
(i)  Cycle graph Vs, Crono Cyc]e graph
(iv) . Operation process chart \%
(v) - ‘Bath Tub Curve |

(vi) MRp- -1 Vs. MRP-I1

8. Flow process chart
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Note: Attempt any five questions.
All questions carry equal marks,” "
Assume missing data, if any.,

1 (a) Brleﬂy discuss about coated tools. Describe the methods of coatmo the cuttmg tools.
(b) Show with the help of different views the general shape of a single pomt cutting tool.
- Also discuss the 81gn1ﬁcance of different elements of geometry.of a single point cutting tool.
2 (a) Deﬁne machining. Briefly dlSCUSS about orthogonal and obhque cutting. Describe

e

various types of chips formed in metal cutting along with their favourable condxtlom

(b) In an orthogonal cutting operation on a material with shear yield strencrth of 250 N/mm’

the following data is observed.
Rake angle-oftool= 15 degree ., . e - I—1
Uncut chip thickness = 0.25 mm N | TR R i
Width of chip = 2 mm
Chip thickness ratio = 0.46
Friction angle = 40 degree

Determine the shear plane angle, the cutting force component, shear force and resultant

force on the tool.
(a) What' do you understand by the term too
life. Also dxscuss the importance of life testing of cutting tools.
(b) Mild steel bars of 50 mm diameter are to be turned over a length of 160 mm w ith a

| life? Enumerate the factors affecting tool

v

depth

of cut of 1.5 mm feed of 0.2 mm/rev. at 650 rpm by carbide tools. If the tool life equation

is
glven by LA d°'3— 310

Determine how many components may be tu
y? Describe different types of fits with neat sketches.

med before regrinding the tool.

4 (a) Define the term fit in metrolog



- gq gan

(b) Determine the tolerances on the hole and shaft for a precision running £4 deg;

by .
50H7g6. You may assume 50 mm lies between the range 30-50 mm.

ated

Fundamental deviation of g shaft = -2.5 D%, State actual maximum and Minimyg;, o

of both ho]e and shaft and maximum and minimum clearances.
5 (a) What is Sine bar? Sine bar is generally not used for measurement of angle More g
45°. Justify it with proper reasoning.
Cb)iA.'l 00 mm Sine bar has to be set up at an angle 40°. Determine
@ Sh’p gauges needed to measure the above angle.
(1) In éeﬁing thé Sine bar to above angle, what error be introduced
(ﬂi_)._If;assﬁme 100 mm separation is actually 100.005 mm. |
(iv) UpPér cylinder of Sine bar is bigger than actual size by 0.002 mm.
(V) Slip gr‘iuges used have an unexpected error of 0.005 mm.
5 Write short notes on.;any four of the following-
{a) Mﬂlingénd Grinding process
ib) Screw ;nreéds
{c) Ali gﬁmcm test ofnﬁéchine tools
(d) Jigs and Fixtures

() Line. and end .Staﬁdard
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[Note: Attempt any Five questions. Assume “suitable missing

;- data, FBNYat il e BT 0

e L AT o~y & 9 PR

~1

1 (a) - Explain how CFD plays an important role in various
' engineering sciences.” 7T e No2er
(b) . Compare conservative “and - nor-cotservative “form of
~governing equations and their impact on:CFD. - BTSN

~J

2 (a) Write down the most generic form of a partial differential
| equation used in CFD and explain the significance of
eaCh telm 21900 S QU AT LN G2 T et
(b) Identify the nature of the following systems-of “partial
" differential equations: 3T SR TG ST INA TGS
:  and where u and v are the two dependent variables.”. =
3 . Explain the importance of various forms: of: fluid models
_swith neat sketches and explain 14
(i) How do we use respective models to derive governing
~ equations of fluid flow. o =
‘ " (ii) How do these models effect CFD methodology.
4 (a) . Discuss the mathematical and physical behavior of flows 7

~..governed by parabolic equations with an example of
" boundary layer flows.

(b) ‘Explain the CFD Technique to solve the conservation ,
form of viscous flow governing equations for unsteady

~)

problem. .
5 (a) Describe suitable grid method for moving body problems £

specifying grid quality parameters with neat sketches. 3
"7 (b) Discuss briefly ““bout multi block and mon conformal
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(b)
.. stability of solution? Explam |

‘Explain PISO algorithm for solvmg lncompress1ble
- viscous flow problems. _
Give advantages and its d1sadvantages of PISO over 7

~ SIMPLE and SIMPLEC algorithms.

(b)

‘ grids with neat sketc_he's with applications.

What is meant by finite volume discretization?
Explain the features which distinguish the mterpretatlon 7
of finite volume methods from the ﬁmte dlfference

approach |
List the various types of EeITors and how these effect the 4

7

Write short notes on any two of the followmg e T
1 Computational Time and accuracy | o A

11 Commercia] codes -

5 1ii Adaptive grids and unstrictured meshes -

- 1v Grid generation, techniques and apphcat1on.

P ——— i
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1. Answer AN Y FI] VE questzons All questwns car l'y equal marks.

2. Assume Suztable missing data if any

o -

s dis iniavas 3
- —

Q1. Discuss the various uncertamtles involved in the supply chain of a FMCG company How you

-l o~ «,.A_'

will manage these uncertamtles partlcularly in

s of a supply chain. Consider the purchase of a mobile

Q2. Describe the cycle and push/pull view
d the different flows

phone-at the retaller shop. Describe the various stages in the supply chain an

involved.

Q2. \Vhat are reasons of “bullwhip effect” in a supply chain? How it impacts the performance of
111’7 DlSCUSS the remedles to mitigate its effect. ‘

supply cha
ith the

nanagement’7 Compare 1t W1

siveness i supply chain I
important

ou’ understand by respon
we achieve both togethe

Q3. What do y
12 Explain. What is more

cost n:ummlzatlon in supply chain. Can

Ina pandemlc hke s1tuat10n?
e the information needed to provide

‘h the help of

rstand by aggregate
gregate planning Wi

1€8 assoc1

Q4. What do you unde

an aggregate plan. Explain various strateg

mple.

steel sector business exa



g". Do you expect aggregation of inventory at one lo _
- CatiOn
to

(‘
Q5. Discuss the term “Risk Poolm
y such as Dell sells com

be more effective when a compan puters OF when a
’ Company gy
ch A

Amaz 3 .
on sells products? Explain by couside d inventory costs

ring transportatlon an

ow 3PL is useful in achievin
g J g Supply Ch s
ai

Y
Q6. Discuss the rolc of sourcing in a supply chain. H
f using a third party?

objectiv
, es of an e-commerce cornpany. What are the risks 0

e subassemblies: K, L, and W. K is assémbled usfn 3
g3 G

Q7. End item P is composed of thr
3 7’s. On hand inventories are 20 [’
5,40

and 4 H s. L1 1s m
adeo JM’*‘and7N s. Wi
G’s, and 200 H S. G
(1) '
(1) Pxepare B111 of Matenals for item P.

ts

ofP.-
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PE 215 THERMAL SYSTEMS -1

Time : 3 hr Max Marks: 70
Answer any FIVE questions. Assume missing data suitably if any.

1 (@) Derive the expression for air standard cycle efficiency and
mean effective pressure of diesel cycle.

(b)  Explain the working principle of reheat gas turbine cycle
with a neat sketch. 9,5)

2 (a) An engine working on Otto cycle has a pressure and
temperature of 1 bar and 300 K at the beginning of compression
stroke. Compression ratio is 8 and 1900 kJ/kg of heat is added at
constant volume. Determine pressure and temperature of all
salient points in the cycle, air standard cycle efficiency and mean
effective pressure of the cycle.

(b) Discuss the effect of pressure ratio on work output of gas’

turbine cycle. 9,5)

3(a) State merits and demerits of gas turbine plant.

(b) The following data refers of a GT sct:
Inlet temperature of air = 300 K, Maximum temperature after
combustion = 1040 K, Pressure ratio =4, M = 86 %, N = ) 92%.
Determine overall thermal efficiency of the plant (i) without heat
exchanger (ii) with heat exchanger of effectiveness of 0.7 5,9

4(a) Derive the expression for workdone on centrifugal
compressor with a, neat sketch. Draw and explain the velocity
triangles of centrifugal compressor -

(b) Explain the surging and choking of compressor . (8,6)

5(a) Derive the expression for workdone on multl stage
reciprocating compressor. State assumptions made.

(b) A three stage compressor is used to compress dir from 1
bar to 36 bar. The tcmpcraturc of at inlet to the compressor is 300
K. Neglecting the clearance and assuming perfect mtexcoolmg,
determine the indicated power required to’deliver- 15 m’ of air /
min . Take index of compression as 1.25 'md also determme the
intermediate pressures. i ' (7 7)

o

6('1) Derive the tempcmturc distribution and rate of heat
transfer through a heat conduction in“a tliree ]ayered composne
cylinder - 74 g, B L

[

(8.6)

b) Explain the laws of Radiation lléat_iransfer."f' e

¥ ‘f. L ¢ )3

7(a) A fumace wall comprises of two layers of ﬁre clay 80mm
thick (k=1.2 W/m/K) and ild steel of 6 mm thick. (k=40
W/m/K). Tlie inside surface of brick 'is at 900 K ‘and the steel is
surrounded by air at 300 K ‘with heat transfer coefficient of 6
W/m2/K. Determine the heat flux through the wall and msxde and
outside surface tcmpemmrc of steel. ¢ % -

(b) Explain bncﬂy thc puncnplc of convectlon mode heat
transfer. ‘ : (0 3)

Y
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PE-311 METAL CUTTING & TOOL DESIGN

Time: 3:00 Hours Max. Marks: 70

Note: Answer any FIVE questions. T
All questions carry equal marks.
Assume suitable missing data, if any.

1 (a) Draw merchant’s circle diagram, explain all the notations
used. State the assumptions made in the development of the

diagram.
(b) "\Vhat i1s the difference between Orthogonal cutting .and ¢
Obhque cutting?
2 (a) What are the sources of heat in metal cutting? 5
(b) Discuss the different types of tool wear mechanisms. :
3

(a) What is machinability? How machinability is evaluated?

(b) What is tool life? Explain various factors by which tool life
affected.

4 (a) Cdnsidering the design of a broach discuss the following:
(1) Constant load per tooth

w1 _Total length of Broach
(b) What is the purpose of chip breaking while machining? = -
Discuss the different types of chip breakers.

5 (a) Sketch a three-view diagram of HSS tool and show various

angle on it.
(b) Explain different types of oil-based cutting fluid.

6 Write short notes on any FOUR of the following: L

(a) Effect of back rake angle on cutting
(b) Ceramics tool

et - i Multi-point cutting tool -
(d) Chip removal and chip-less processes
(e) Grinding operation
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5 MECHATRONICS
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— Time: 05 Hig————__ e Title Of the Subject™

» Note + Question No. 1 g compulsory a2k
Out of the rest attempt any
_ In total attempt not n
Assume missing data, if; any '

Q No 1 D1fferent1atebetween TETTAI 2t e -

Max Marks /O

e 38 Mg (7x2=14)
(a) - Systematic ang Randonj errorg.
‘_\(b)-— ACCUY&CY and Precmon — Ty e
(c) - DeadEnd and Backlash e -5; .:“} |
(d)- Trans1ent Iesponse and Steady state response -- . _
(&)= Analoo and D101ta1 s1gna1 L o
(f) Amphﬁcat1on and Fllteratlon ’ : _
: (g) Proxlmlty Sensors and Prox1m1ty Swﬁches
Q No Z(a) lemg example of a Mechatromc system explam 1ts Workmo )
showmg vanous components of i it. _ X B
Q No i(b) Discuss 1 vanous types of Transducers used for Pressure measu:ement G

covenng all ranges, in brief? e X T ey

Q No 3ia) D1scuss the  types of Operatmnal Anmhﬁers used in. Slcrnal (7)
Condltlomng, in brief? or - -

Q No 34j(b) Discuss various functions under Signal Conditioning, which are used W
in a Mechatronic systems. ~

Q No 4(a) How basic system models help in de31gn1ng a Mechatromc system?  (7)
Explam takmg example of some: basic bulldlng block; showmo some
engineering application. _ | -

Q No 4(b)--What are the dynamic characteristics of Sensors? Also discuss the ()
considerations made, while selecting a Sensor?

1
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Q No 5(3) 'What 1s the purpose of Analog t0 Digital conversion and D1°1ta] toi T
| D & N 1
Ana]og conversion. Also explain, how it is done’ B
Q No 5(b): What 1s Logic gate? Discuss vauoue types of basic Logic gates used ~(
.
| 1n M echatronics. J
Q No 6(a)

:What Is .the importance of applying system transfer function for .
qmdvme behavior of a mechatronic system? How does Laplace )
transformation help in it. Explain in brief.

Q No 6(b)

What 1s role of Phasor and Phasor equatlon in studymg Fl"equency

0

response of a system? : '

QNo 7(a) VVhat is the d1fference between dynamic behavior of the First order
~and second order systems? Find out the expressions for FlISt order

Systems under condmons of (1) — Natural response (11) - Extemal'
Force.

Q No 7(b) ShOng the arrangement of the various components of a PIOOTammmo

0
Lo gic ControHer explam how PLC canbe Compared ‘with'a Computer? :
QNo 8 VVnte Short Notes on any four of the followmcr _ ¢
(a) — Measurement Errors sk , et T

(b) - LVDT.

'.'_:_ : (c)— Digital Signal Processmg
2y Multiplexers

(e) Bode Plot

(D) - Ladder Pro grammln g

(g) — Servomotors

e S g



