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Paper / Subject Code: 28401 7 APPLIED MATHEMATICS - IV

Q. P. Code: 36431
[3hours) ry Total arks 80

N.B. (1) Question No | is compulsory

{2) Attempt any 3 of the remaining

{3} Use of statistical table is allowed =2, SE
; -.‘I_:| A "«"ﬂ]'l-u.tb]ﬂ = iU]lI'Il'l-'i.’S a Poisgaon d].'.‘-'l'l.bLl.t'lﬂTl \y]th 'ufﬂrlam.-; 3 F]Hd iy ._.'-._' -.,L::[S] :

b) Evu.]uate” Sui+6p-10zkdr where'sjs surfa-:,l., uf!]'u., sphmz mr:h rﬁdlual

using Gauss divergence theorem, - = L0 o0 0 o G (5)
¢ Ten individuals are chosen at random from 2 pc:.pu]atmn and- 1]1&11‘ hElghE are

found to be 63, 63, 64, 65, f:nf:- 6%, 69, 70, 70, 71 mchm

Discuss the suggestion that the mean height of the universe is 65 inches, (5
d} Using Cayley- Hamilton ‘Thearem find 24" -3.4%« 4 -4r where 4= [ 31 lj {5)

-

1. a) A continuous random variable X has the srobability density function (&}
fxd=kx®e™ x: 0. Find k,mesn and variance ;

B) Ten school boys were given a test in statistics and their scores were
recorded. They were given a months specizl coaching and a sceond tes|
was given 1o them in the same subject at the end of the cosching period,

Test if the maris given below give evidence to the fact that the students are

benefitted by the coaching.

Mlacks in Test I D0, BE, 36, 75, 80, 90, GB, 73, 56, 5%

Murks in Test [T © 68, 0, 32, 73, 75, 7%, 80, 92, 54, 55 {6)
¢) Twa lines of regressian are given by x+ay = 4 jand 3x+2y =10

calculate (i) meun  values of x and v, (it the coeflicient of comelation and {8)

{iii) estimate v when x =12

3.a) luis known that the probability of an item produced by a certain mackine will be
defeclive is (03 Tf the produced items are sent to the market in packets of 20,
find the number of packes comaining (i} 2t least2, (i) exactlv2 and {isi) at most

2 dafective items in 2 consiznment of [ packets using Poisson distribulion

()
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Q. P, Ct_:dﬁ:ﬁﬁ&j;

PR AT o nd cisihe
b} Use Stoke’s theorem to evaluate Jrar where & =yt + 29 + né @

boundary of the circle «* 4 3%+ o' w1t 2 =0 St : L 3 _':'5}
AP A 11| JraZat
. -T---.."-..;I:_:l' by S -.
c) Find the eigen values and eigen veetors of the marix A e K |

4. a) Out of $00 people 25% were literate and HDDIIa{l flrﬂ_ﬁfﬁazfélﬂ_hfifﬂhq the -
limits of the district, 40

St h3 :..'?:- Ll s {En

g

% of the literates were émhqg'}hé&;&_ wha had not.

1

travelled. Prepare a 2x2 table and test at 50 Jave] ﬁ:[.-:i'ig'l'lfﬂtfﬁﬁﬁ “hﬂthﬂf s
there is any :

telation between travelling and lin':mc}r Sl ATy : ; . (6)

b) Compute rank correlation cocfficicn
K10, 12, 18, 18, 15, 40
Y12, 18, 25, 25, 50, 25

e from the following

¢) The marks of 1000 students of g university are f_"mii_n_é?[ 1'513.3 nilf;f;i_'lhl] ¥

distributed with mean 70 and standard deviation 5. Estim

ate the number of

v L ' £ L
students whose marks will he (1) between 60 and 75 (i) more than 75

(1) less than 68

2.4} A machine iz se1 1g produce metal plates ol thickness 1.5 ¢ms with standard
deveation of 0.2 cing, A

ample ol 100 plates produced by the machine gave
An - average thickness of 1.52 cms. 1s the machjne fulfilling the purpose? (&)
b} Using the method of Lagrange’s multipliers solve the following N.L.p
Optimise : =557 5, "

Subjectto 455, 29,

jrrEd Eﬁ}
e} 1T the vector field -

Fowirs 2

is irrotational find the constants ah,g wl
L I &k o bk
find the workdone iy moving
leng the strajghy line j

lere £ s given by
. Find the sealar potential of 7 Then

tparticle in this field from (L.2-Mw (3.3
aining these points

L TR

(8)
0l L;:':JII;T' Creen's Ui rem evaluate [ra « ¥ Yl g Ly where cis he elioged ClEy e
Page 2ol 3
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Paper / Subject Code: 38401 / APPLIED MATHEMATICS - IV

- QP Code: 36431

of the region hounded 1 _x.":_.- :'.._.fh_ ,:_ it E £ {ﬁ:} >
[ -2 27 Ty o -hs e N
b) Show that A= -2 3 - |I is derogalory and find its minimal polyniomial® (&)
Lz -1 1] 5 pe : :
¢} Using the Kuhn-Tucker conditions solve the following problent - 5 05 (8] 5
B ey RO
o ) S A e :
Maximise 2 = —x " - 2"~ x " wdr 4 6x, U EEE i
A y

Subjectto r, +x, 22 L3y +3z, 512 LT

Xy Ry 2N) A S e
B T el Ol L
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Paper § Sulject Code: -1l11rlll P APPLIED MATHEMATICS - |

Q.P. Code: 37729 -

{3 hours) [Total marks: 80|
8B (1) Cigstion Mo 1 is compalsory.

(2) Answer any Three [rom remaining

(3)Figures to e right indicate full marks

(43 Use ol statistical tables is allowed.

1 2 3
La} Show thad the matrix A = ‘1 3 -t-}ih: non derogalory 3
3 4 5

b} Resermine all hasic solutions to the fallowing problem-

Maximize  z2=x +3x% 113

Subjectia .

®i +Hinz Flag —d

2x) Fina+ G =17

Kpa Lp Xy, = 1] =]

) Prove *.h.:'ll F={(2xy +- 2 + [xi + 2yl + (39%27 + )k is an irrotational vector and find th-;
correspending scalar ¢ such that F < vy, 3

diCan it be cong ; [ i
JCan it b concluded that the average lifespan of an Indizn is more than 70 years if & mndom

E 100 Indians has an averae lifespan of 714 VEATS _-.i-ith standard deviation of £.9 years? 5

; 0 —3 SN
2a)Ehow that the mutrie A~ [-’, l

sample o

: =3 =2} is diaponalizable. Also Ond the Irensferming malrix
end e diaposal matrix, % 3

f

b Using Gresn's Theorem evalugfs li|.|;.'1.r: =83 Velx [y = bty
T
the region defined by » = % and = 3.

where C 35 the boundary af

=
f
sianlve the fallowing problem by simples mediod
Maximize Z = Ix+2x;
Subject 1o Ing+Znas R,
<4,
X2EE =l
&
g : r
3. &) Use Swke’s thegrem evaluate II-.'T'.:.T F= 2y (1) T T R o P, (A ;
; _ TR TSR TS e 2tk where il s i
G surface of the plane 84w+ = 2 which is i the first nerang |
* i 1 [
n

o
izelpiy
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Q-Pr E‘Udﬂ.’ 3?]‘19
1zes % and 13 are gy
b} The standard deviations calculated from twe randem samples of .513'- tand Ry
Can the samples be regard as drawn from the normal populations with the same standarg deviuge,
an the & : E ; 2 and 8 or Fops =4 50 .
iGiven Fopes =351 with d.o.f. 8 and 12 and Focos =4.20with d.o.f. 12 a With g
Hand [ 2) .
. ‘T I .P.

<1 Use Penalty Method (Big M methed) te solve the following LP

Minimize z = fix) + 4x;

Subiject to the constraints

3.":.| +-32'i:"'=_:3'|:|
3%+ 2 = 73

xtu:z], Xpx, =0
K
> A
d-afVerify Cayley-Hamilion theorem for the matrix A = o 1 2 ~Henee find 6
2 i |
b} Marks abtained by students in an examination folloly narmal distributions. If -*P% of studenyy
2ot below 35 marks and 1094 eet above 60 marks, Find mean and standard deviation. i
el LUse the dual simplex method (o solve the following L.P.P,
Minimize Z=x + X3
Subject to ”‘x, o T L %yxs =0, i
£ ik
=
S} Find e and 4% if 4= N 1; B
e
BIA randam discrete variyble x has the ||:ubal:|i]it}r density function siven
[x T= g T )
LB | br u 2 2k [ 03 T E 1
find k. the mean and = varienee G
c] Inan experiment o Iniuunizations of cattle traim Tuberculosis the following results were
ohtained, Use ¢* -tesq 40 determing the efficienc ¥ otvaccine jn pre venting tuberenlosis 8
[ [ Affecied Mol affested d | Total
|_Inoculuted _L 2 TR 400

Inn
Nl [r _I'nv.‘_u_ul'1|e:d I | g iTE]
| Total r.cn:r |_:-::u ‘Lﬂu

Crattss divergence theorem o evalyate T F. N ds where F

= x"] b2 + vzic and
& 15 the surface of the cube bornded byx=0 x= Ly=0,v=1, =0, 0= G

o) [se

Bage2ofd
ISR B I A 73 1 FAGBRLIN)
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Paper { Subject Code: 40001 / APPLIED MATHEMATICS -

F'JF-'F'-'!HE%;E???H}. s

%

b} The means of two random samples of size 9 und 7 are 196.42 and EEJE BY rnspl:..tu}ellr '1113 -:um 0

of the squures of the deviation from the mean are 26,94 and 18, 73 n:spe“tw:iy Can TJ1¢ w.n]p]& I:u:

considered 10 have deawn from the same normal population? iy : ; .-‘ &
¢) Reduce the quadratic form, 3% + 2x + 353 + 2350 2uz #:n 2*:_:-:| to the mnnmc-ul i"nrm-.;ilm iy
find ils rank, index and sighature, LSing congraent [mngﬁ::.rmutmns, B i .".:.3..' .'k'. "
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Insteustions - Question no 1 i COMMLSORY

M

Q2

3

CBWS]W] SIPEVINIES

Paper'/ Subject Code: 38402/ FLUID MECHANICS

0. 1% Code : 27043

[Time 2 3 hours) |Marks : Hof

Attzmipt any 3 questions fram questica no 2 o 6
Use illustrative diagramns wherever possible
Assuime suitable dan iFnecessany

Solve any 4 of the § sub questiang
Two large plane surfaces are 2.4 #part. The space between the surfices iz filled 8
with glyeerin. What figrce i required 1o deag 0 very thin plate of surface arca 3
square meter between the twe Jorgs plane surfaces a2 o speed of 0.6ms- if the
thin plate is at a distince o 0.8em from one ef the plane sirfaces ? Take dynamic
viseasity of glvcerin = 057 Megln?
The stream funerion for a pg dimersional flow is given by g =2xw calculate e £
velacity of the point P[2 1 1
A projectile tmvels in ajr of prassure 101043 Meen? ot 0% ot 2 speed af 1500 5
kmph. Find the Mach number and ths Mach angle. Take k=1.4 and R= 287 Iikp K
Dresling 1l following tenms 5
£ Doundary Laver Thicknees
if] Disnlacement Thickness
Explain the working of o Otificeneter 5

A simpls manometer i unsd o messore the poassure of oil { sp gz 0,8 MNowing in &
the pipzline. Te's rrht linb is apan 1a acispheie and the lef limb s arniecied by

the pige The cenire o the pine is Sein belaw the evel of mereury § spopr 13.8] in
the right limb. IF the difference of mercury level in the owo limbs is 13¢m,
determine the aluolute presirs of the gl in the plpe in MieeE,

A bortepncal pipe line Shm lang is connccted fa & water tank o one end dischangss 12
frecly inta the atmosphens at the seber el For the fizst 30m of its lengti figin fha
tark, the pipe is 200mm in diaretss and 15 eliameter i sellenly snlaped oo
AM0mee. The height af water level in the tnk js 1om abovi the centre of the pips,
Considering all miner [asss, determing the tate of flow. Take = 0.01 For btk
sectiens af the pips.

Fora two dimensional patertial flow, the velozity potential funelion is given by T
o dy (Te-d), determine the velooity =t the point § 2,3} Also determine the value
of e sireany fsnclion w ar the point (2,3]
The velovity prefile within 2 Bimicar foundary faver over g flat Plate iz piven by 10
5 of2) -[2)
) g) ia)

Where Ui the main stream velocily and § is the boundacy Inver thickress,
Determine the i} Displacement thickaess pad i) Momentum thickness

Page I nf 2
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Paper / Subject Code: 38402 / FLUID MECHANICS

Q. P. Code : 27043

Desive the Euler's equstion of motion and obtain the Bemoulli’s equation.  State
e assimptions made. i

Caleulate the stagnation pressurs , tiemperature and density at the stagnation point
on the nose of o plane, which s fiying a1 800 kmiph through still air having a

pressure of £0 Miem? ( obs) and temperstiuse - 107 © _ Take R =287 Mkg K and
k=14

A 300mm diamerer Pips carrics water under @ head of 20 meters with o velocity of
3.5mfs, I the axis of ke pipe turnz 4%, find the magnilude and the direction of the
resultant fosee of the bend. Assume 1 pipe 10 be in ihe horizontal plane.

A Muid of viscosity 0.7 Mea/m? and specific graviey 1.3 Is flowing through a circular
Pipe of diameter | 00mm. The maimum shear sress at the pipe wall is piven as

1926 MNim?, find the ) pressure pradicat i} average welocity iii) Reynold's
numbesr of tho Mo,

the venturimerer, Explain the terms Ca Coand
Solve any 2 of 3 syl questions below

Define the terms Drra and) Lifk
Btage and explzin the hydrg Rlatbe faw
Explain the Critjea) Pressire ryig

l!'llljll..'i....-‘...-.i.‘-'- - e e e

P"{flnﬂ
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Paper / Sabject Code: 40002 ! FLUID MECIHIANICS

Q.P.Code: 39966
(3 Hours) [Toinl Marks: $0]
MNO: |
|, Quoestion No.l is compulsony SR Tt O ; : 1
2. Altempt any three questions Mrom remainiog question, -
3. Neat disgram must be drnwn wherever negessary T
% Assume snitalle data il pecossary and state clearly, -
S Appropriate figures to (e right indicate marks.
Answer any four from the following = : - 20

A An omament weighing 36 gm in air iveiphi only 34 jrmi _iﬁ'_“'rqtéf}.?ﬂ_'ﬁﬁlﬁﬁfﬁgfthél igtlmf-‘
copper is mixed with pold w prepace: Lhe ermament.” Find ‘the -"IE!'_E:EI.'.I'-!I_IIH_-'I:_I_F.{-EIFI'P'I_!"J‘. it

Specilic gravity of gold is 19,3 and (hat of copper 15 B8 0 0

b Water is Mowing from a hose attached to water main at 400 kPa (gauge). A child places
a thumb o cover mest of the hoge autlet, cuusing a thin jet of high apeed water (o
smirge. IF the hose s held vertical upward,  what is macimuri height” that fet could
nchieve . Assume flow. s steady, incomipréssible and lamiriar] « . i

e A ball falling in a lake of depth 200 m'cre les a __rJé@Fji_};H-;a in ils volume at the

bettem. The balk mednlus of material o8 ball PR

d.  Explain for the boundary layer flow, whether the surve Fepresenting & (Boundary laver
thickness) as a function of X over a fat plate is a stream line of flow or not,

e Distinguish with the help of neat shetches, hetween a hydrodynamical ly rough surlace
nd hiydrodynamieally smooth surfoce,

A For the laminer boundary laver on a fla) plate is 12
3 X
fln)= %-’F},{ wherg, .l;r*:%ﬂnd_ f{q}=ﬁ.

Dictermine;
& DBoundary Layer Thickness

b, Local coeflicient of drag

. Check whether the Tow is altached er nod,

b Airat an absolute pressure 60.0 kPa and 27°C enlers A passage ot 4886 m/s, The cross- 08
seclional arex at the entrance is 0.02 m. At section 2, further downstream, the pressire
is TR.8 kPa (ahs). Assuming isentropic Now, caleylate the Mach number at section 2.
Also ientify the type of nozzie,

TURN OVER
|

AETDTEBS I EDFFEACI TETRS 1222060
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Paper / Subject Code: 40002 / FLUID MECHANICS
Q.P.Code: 39966

Use the appropriate form of Mavier-stokes cquation to derive an equation of velocity

E a
profite in couente flow. State assumptions made at each stage. Plot the dimensionless

velocity profile for different valoe of % :

b. In a parallel two dimensional flow in the positive % dircction;” the -velocity varies 10
lincarly from zero at y=0 10 32 mfs at y = m-in perpendicular direction. Determine -
the expression for stream function{y ) and plot ﬂrcmnln'k-.ﬂi iJ:Jl'Eniii]-';:lF_'dEl: =3m’ /3.
Is the flow i3 imotational. Consider unit width ﬁfﬂmﬁj‘. ' T, e

a. A pipe 0.6 m in diameter takes off water from the reservoir. 150 m high above the 12
daium. The pipe 15 3000 m long and is laid completely at.the datumn level. For the last
1200 m, water is drawn by service. pipe af uniform rate of 0.1 m¥/sec per 300 m. Find
the head lost in the last 1200 m length of pipe. Take friction factor as 0.04 and veloeity
15 zevo al dead end.

b. Derive the expression for Tinear with angular H-:l'nnnaii«nn and pure rotation 08
phenomencn in fuid Now.

Using Reynold’s Transport Theorem derive the mass flow rate equation and momentum 06
equation to solve the following

Water at a pressure af 72 Ff."-ffnf Mows through a horizontal pipe of diameter 360 mm a

the rate of ;qu Ips. The direction of waler is changed through 120° by 5 vertical bend 14

whosz exit dizmeter §s 240 mm. The volume of the bend is 0.14 m’. The exit of the

bend 15 2.4 m above the inlet. Find the maenitude and dircction of the resuliant Force on

the bend due 1o water. Neglect friction and minor losse
T

Writz short nots for the following
3. Moody's diagram
lnduced draz on aerofoil

€ Siream funcrion and welocity

thecey pevemtial function and their importance in ideal fluid flow

4. Cenditions of eguilibrivm for floating and submerged bodies

EF S g o
R R SAC Tl G900 40
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\\'" Paper / Subject Code: 35403 F THEORY OF MACEHINES-T
LF. Code: 22600
(5 Hours) Taoral Marks: X
H_B. 11 Cuestion Ma, | js compulsery
2y Adlemnt any thres queestions aul ol e remaining e questions.
33 Figures fo the right indicate full maiks. 1
41 Assume suitable datn wherever requiced but justity Gie s, E
0. Adtempd any four
]

A, What ane the advantages and disadvantages of ciin diive over bell drive?
B, Differentiate between cveleidal and invelule teeth-gear. -
. What are the diffzren: types of instardanegus cenlers?

. Classify Comes inodelsil,

B, State and explain Work — Enerey principle and conservatsan of snerpy.

02 A. Two pullewvs, one 450 mtndiamater and the-other 200 mm diameter are on (10)
parallel shalis 1,95 m .'|'|:;:'|:rl and aro connectzd by cross belt, [ind the |:Fﬁ|§|.|'_l of
the bell reguired and e ygl.{. of contaict b[!t'P-l'El.'!JI flie bel and each pullsy, What
power can be transmitted by the belr when the lirger pulley motates at 200 rpm,
il the maxinm permizsible tension in the beltis 1% 107 Nand the cosfTicient of
frictinn hotween the beli anad the |';IJ]|i:].-' is 0257

B. Two mating gears have 20 and 40 involute teeth of. module L0 min 2nd 1'{'“ all}
pressurs angfe. 10 addendum”on-guch wheel s such that path of contact is
mixinm and inferferenics is just wvoided; find the path of contact, ang of contact
and contact ratio, Also find the addendum-for Zach whezl.

03 A, A cam rotating at |50 rpm operales o seciprocating roller follower of mdius 2.5 (10
e The least radius of the cam g5 5 ¢n and the atrake of the [ollower 15 5 om,
Ascont and descent both fakes place by wiifonn zeceleration and relardation.
Ascint takes plise diring. 75 and deseent during 907 of cam rotation. Dwell
hepwesn Qscent, and 5Icch!:f'__E's ﬁl:l"":- Skerch displocement, wveloity  and
acceleration diprims-and mark salient Teatures,

B, Deeive an exsression (or the ratio of shafl veloeities for Elooke's jouit and deow the poler - (L)
diagram depicting the salicnt fealuszs of driven shull srend,

04A.  The reduction of speed from 360 rpm to 120 pm is desired by the use of chamn (19}
drive. The driving sprocket has 10 tseth, Find the numzer of tecth on the driven
sprocket. [T the pitch radivs of the driven sprockel i5 230 mm and the center to
center distanee hetween the owe sprocker is 400 mum, find the piwh and the

length of the chain.

B. Derive an expression Jor minimum nember of teeth required on a piaion Lo (10}
avoid interference in involute gear teeth when it meshes with wheel.

f Turn Crver
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i

: P “alp b b s Ly L
OF A, Wit oy imdsrstand by earialis comngnnest il araeloyatieer? $orgilg o wrale s Sl 1%

ail g epsmple. Draw all e dicections of codoliz compesiert of soleserstis

[k A cielaeler witki mses ol ShEg is releesed dromn thie rosd one plans oo "-"‘ A 3 F0t Ao %
o fuarienmdal, Fhoe sliamneter of thiy eplinndsr o 2o, [ ths o iy vastly vt
5.|||I[|ir||;I theri LRI EN il;I 1y :.de ad AEe cepler et ool e ;'_r'].l‘.-".-"‘r after A bost

dizeavend o glorgy the duclioed felarne and i friction Lorce settng o B opdinges

A, Figoes ghows o Whitwioetl yuick redum gaction seeclenrim, The vencss (14)
limensaon aee L Q0 = FO man; Q4 = 200 ey 0 = |56 mm; C13 = 500 mm
e crmnk C3A makes an angele of G with the wertica! and rotates o 150 rpen o
ther clackswite direction, [y instantangous cemter method i the velaaty of e
s B Comnpare youre sawer with relative veloity method

r,': -,
v

.k_'__{g'

B With the help-of a neat skeiel) e

xpléain the lerms ]:ru . b sl .
piteh cirele witly respeet te gains. ’ % circle, prime circle and 5

P

0241 E."J'JC'GAN'J'BEIH’E i -"I.JIEHH-I.E!-'ET!’:-EF
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aper / Subject Code: 40003 / INDUSTRIAL ELECTRONICS

(3 Hours)

{10uestion no.1 is compulsery

2150lve any three from remaining questions
i3)Assume suitable data ifnecessary
(NFigures to the right indicate full marks

[Tatal Marks : 80]

s %

. Salve any 4:
{#)5tate and prove Delorpan’s theorem. 2 Ak :.' -L N
(Bilraw the characteristics of power BIT, power MGSFHT and IGBT
(e)Mention the importance of Instrumentation ﬂm];.hf';_-“ﬁ,i '-":'WEF E‘nl[uwu- g T
(GiCompire A.Cand D.Cmotors.  -ovio i g -:2“}. 7 k
(elExplain basic principle of single pha'ﬁi: m!;n.rrT:rL AT 5 P ._ ,,
2. [a) Draw and explain block diagram of ¢t nsed” I-::u:np sp&&damnhul UJ'DC miotar = 7
(b) Wrile 2 short note un selection of metors for varions mdusma] app]man-:::-m. 7
{c) Compare SCR and TRIAC., 6
3. (a) With neat circuit -.’Imr:_mm u.nd W avn:h:urm;, cxﬂa1ﬁ.;mélgp}j;:.¥u]f t:a;r:. hnlrnmjlmfln:-d
rectifier circuit suppifm‘g a m:slw: E:ad s o tf ;_».'
(b} Draw and explain architecture -n’r' I'-.-ﬂEI"'el 36 ruu:;_':-;_un[r..:d!:r i
{c) Describe in detail Low Pass filter, & - G
4. {a)Draw cireuit diagram and waveform of 3 phase II:un"i.']gr: iI:L‘.;':E;l'[';;r with B load {180
degree mode of comduction) - 7
(b1Explain the working principle of a GTO with proper diagram, 7
{e)Compare Menostable and Astable multivibrators. 6
5. (a) Explain WIT triggering method of SCR, ..
(b) What is a flip flop? E:;;pla[n the different 1vpes of flip flops. 7
(2) Compare microprocessor and microcontroller. &
f. {a)Explain the application of microcontraller in Piernelectric Actuator Drive. 7
(b)Explain any one methad Tor the speed control of A.C induction motors. 7
a

fe)Write a short note on Multiplexer and Demultiplexer.
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Paper F Subjeet Code: 40004 1 PRODUCTION PROCESSES-11

(3 Haurs) [ Total Marks: 80]

i (1) Cuestion oo, 1 s compulsery,
(Z} Attempt any three questions out of remaining five questions,

{3} l]_IusTr.'llc Your answer with necessary sketeh wheraver MCCOERUTY.
{4) Fizgures to the right indicate full marks.

.0 Attemptany foup:

(3 {?Iuss.if:r.- various Additive dlanufacturing Processes,
{ah Classll‘}f Various nal-traditional machining processes -
(€] Specification of grinding whee] :

idy  Describe hl::-l‘-\- & compound and combination die differ from each :I;ﬂp:,:,-_l e iy o

(e)  Prove that in metal sulting, chip-flow velociy = cutting velocity x chipthickness
coelficien: o et e P T T

(2 () What is EDM? Write nbout its applications, advantages and Iin?-ira_.t[nné‘ A_]m'sl:i@'&:
functions and requirements of dielecirie fluid © . o -2 s LT T

1.2 (k) State the different sources of heat in metal euffing? ~ .~ e a0 1p

Q.3 (a) Explain various sheet metal production 'pi-l:_:cf::-.s with ncai sketches .~ 10

(2.5 (B) Define jigs and fxtures. Descejbe the following with ngat sketches: 10

(i) Locators (ii) Clamping deviees (any two each).

)4 {a) While machining stee| w"EI_.h__a__.l:-l:_r_qIxﬂ:-_E;--[iI_I-'!_I.'Ijﬁ-ﬁﬁ-E-]’_j'-]_] ORS shape following

observations were made; e A A A e 10
(il Spindle speed 300 rpm. ~ {H) < Work diameter 40 mm
(i}  Depthofcut 3.5 mm (iv)  Toal feed rate 70 mim/iin
{¥)  Cut chip thickness 1.35 mm = ;
Lreterming (i} Chip thickness ratic (i) Shear plane angle
(i) Dymamic shear {iv} Theoretical continuous chip length per minute

(2.4 (k) Explain Phato Pelymerization w.ri principle of operation, process, advantages and
disadvantages. Explain its application in relevance CMET (Tokyo) and 30 systems
(LUS) g 10

(2.5 (a) Discuss the geometry and design steps for a broach taol with the help of a diagram 10

0.3 (b) Discuss in detail various fastors affecting the tool life. Two cutting tocls are heing
eompared for a machining operation. The twol life equations are: Carbide toal: VLS
= 2000 & HSS tool: VT = 133, where V is the cutting speed in minin and T is the
tonl Jife in min. Calzulate the cutting speed valuee so that the carbide ool will provide
higher ool life then HSS tool, 10

(.6 Write short notes on: 0
(i) Concept and importance of Additive Manufacturing

(i} Laser beam machining

[iii} Lathe tool dvnamomcter

{iv) Diamond pin loeator

%) Single point cutting tool geometry in ASA gystem

rage 1 of 1
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19 Cade: 35404/ PRODUCTION PROCESSES. 1

31 ' .
SR (U Question na g {3 Hours) | Tatal Mk : 80]
B thane 1 ag LARTHETT] P
{3y Altemypt iy 1h b
e gup
L3 Mestrate Nr anx:?rk:mm YL reaining five Auestions
; sty
14 Figures 1o the rishr i th neepgyy ry -:I-.I.I-:'h wWherevier HECEssnry

g wale fig)) inq
I WEE zuitble I:Ll1-.'| Whergyer (i "'L"
WCHENTY,

L. : ;ttl:':mlﬂ any FOUR o the (ol g+ ;
i:n E % T undencutting of peyy ey e
N : -
II'_-'I- Ex;lzm ﬂ;mm closed oop systemy iy, CNC ek g
v ELL Aayd SXPTESEION By G I.I1H:‘l: :
I shey
L What s surtace fiyjgyo SEphn *“*b'L in m'v'“tl cutline.
&l
1_ E"I.F‘I.allrl Ill.ﬂl:l.‘l‘:l'lt I-:!‘FI':E- 'JFI'|1||||||.L ’Cllul.l'& .,
=2 Eﬁll lI|.III hﬂ! el thﬁ' bi|_':,||._ ,:I " : o , “'H. -I ks : S =
oA Eniengs I_It d-nl.l.lTl ki .H'- e ._'-"\.:l el .'.'r'_'
Lh: ::I- PLEEs aboun CGivg codes iy O ﬂi:‘lcﬁium __JHI::‘.‘?r F*rclJlnIn-ﬁlnFT_[Drl c-i"g:n?;:h_ i (10} ‘
[ rite about the “'1"11I|-t'3]5"|.|_1l_-;.'- |;‘|r ['.p.fc mw:ﬁ.mi;q' «I : :. i | '-:_5.' ; ) (@)
il 5 ()

& (@) Whils machinine .
ning o mild steed rad g Ille. I;ﬂlu:, Fu]im-.mg n:gults were oblained:  (10)

Width of cut = 2
Bkl :np[ j$1md;:Tal1LL|! E:'bJE-ihll: lﬁwsﬁ D27 ming G ]:lp th||:E;:m.'55 =7
& aree, Cuiig® T s i N Thriist force = fwed force =

430 N. Determisic iy Lh
- Lp T|1ibkn'=55 it i,
angle (i) Coefficient. of Eeictia [‘.ffl rf:;:;:llifi}gp‘ieductmn ratll:- {iii} Shear plane

i) Wharis £eir 5'_|‘|_|'_||_1||;|_a'} ] R, .__ R
T I:.“. I ] aT - . T ﬁ
Lch plain gea r]iuhhm pm-:ss QFEEM mﬂmmqng‘ , E-f:::
L]
+ {a)  State the rf:quln:munl of i iy
e -:E:rn.:mnm-.u,r r:_|_1|:1_ e::-cp]am any ene mechanical (10)
Lbh  Explain machinability,
{e)  Write about toal angles in 1 ASA (A ()
. Heagehanch, . IZ erican: W-Standards Association) system with (4)
5 {4} Describe uw'fﬁ-‘bh%pﬁﬂ ql-:-:l;i'mua"”
(b} Write about Single point cutting tonl. Eém
{c)  Describe various broach terms Wl_ﬂ neat sketeh. Write the formula for 1he H;
following elements- Tetal number of 1eeth in a broach, Effective length,
o Writs short notes on: (20
{a) - Classitication of shapers.
ih} Gt:-.‘:ll'u:[r}' of milling cutter.
() Nomenelature of dilling tool.
{d)  Form tool,
{e)  Factors affecting ool life.
Page 1 of 1
255

QIS EASEDABC 39200 IZEET2T

Scanned by CamScanner



A-L,Lfaljl} Lo\ } CRGIFS | F. oA H,u'r[:- | 14
Paper { Subject Code: #0005 ¢ KINEMATICS {wl MACHINERY

3 hwrs) Total Marks:  HD

ME L) Question Me. | 15 compulsary
41 Allempt any three questions out of the remaining fve quastions,
3 F!fun-:.z. ta the right indicite full marks.
P Azsume suiiable data wherever required bt justify the same.

ql. Attempt any four (20}

A.  Whatare riaid and resistard bodies? Elaborate,

B, Whatis (undainental cauation of sterring gears? Which steering gear (] thiz condition®

C. Two points located alone the radivs of @ whesl have w.,lt.:-cmhﬁ of B mfs and 14 mv's
respectively, ‘The distance between the poiats is 300 mm. What | i raclial distance ofguler
proint from 1he cerre, 2l :

D.  Define baze circle, pitch circle, trace point, pltch airve and pr'ssur“ angle.

E. St and derive law of gearing. : L

oz A. A pindon of 20 mo pitch circle diameter and having 20 invelore feeth drives g rack. The  (10)
addendinm of both the pinion and mck @5 6 mon, Detennine the least value of the pressure
angle o oveid intarfarence. With this wilue of pressuse gngle, find the length of &rc of
contact and the miniznum nember of trech it contact at a lime

B. hatisthe effect of -\_Erllfrl"'lm‘:| larsston un Lhe FI_I .-‘-'EI,' Ir"| |$r'| itted? [5:I

C  Stare end explain }-.-:nn-:d_',."' ﬂl-r'-:m g 5]

03 A, Inoan open-belt drive, the diamecers of e largee and znaller pulley are 1.2 moand (b8 o [20]
rezpeciively, The srmallar pulley mraes at 330 mm. The cenler distancs beoween the shaft
is 4 m. When stacionary; the initial tension on the belfis 2.8 KWL The mass ol belt s 1.8
kprm and the roeffcient of friction bebwean the bell and pulley i= 0235, Tetennine the

povwer fransmitied,

B. Use lollowing data of a cam in which a kniefedge foliower is mised with mifonn (20]
acceleration and l:j'-‘.‘-l.-':ﬂ':ﬁl-liurl and 38 lowered with simple banqenic motion: least mdius of
cam=60 nun, Lift of follower=42 mm, Angle of ascent= 60° dwell betwern ascent and

descent= 407, Angrle of descani= 70
W um rolates ar 180 rpm, determinethe maximum veloeity snd acceleration dusing ascent

and deseent.

04 Ao g eeduchion gear shownin fig. [ che npea 5 s 24 fezth, Poand 2 constiture 2 compound 110}
planet having 30 and 15 leeth respectively. [Fall gears are of the some pitch, find mtio of
rdiclion gear, Assame A g be fived,

E T A
:ll"'i':"l :-\-\-‘H- Fll
[ (A F.‘I“'."_r:ﬁ .-"C
e :._i | L j
iy £ "m I *a,_ Il_'___ =
== - Ll_ - -.i'; et f
IR |m 1! it
N L 28 !t
3 i ¥
R
a5 ey
s 1 j:.:J.,.ni.-u}'.iu::r Slechaism
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Paper / Subject Code: 40005 / KINEMATICS OF MACHINERY

B, M |]|'|i|-1:||'|':'| j:}.kg CIOLe reston o ]|ﬂfim!“l qurizmee for 1.\'I'|i'2i| anﬁ-IGElﬂH_ u"‘k”:ﬁ:ﬁﬂ !ﬂ{:l;mn {1&]
5 0.2, Determine the crate neceleration if 2 force of P=600 N is epplicd to the crate ag

i——].rw __,[’

shiowwn in fig 2.

F'-'Fi';l_'; | #
[ B JF

i

Fig. 2 Cride subjecied to forcs

A A togle mechanism shown in fig 3. Find the velocities of the slider by (14]
_1_}I|:ha[|1.-c Velucity methad : . L
1) Inslantaneous center metliod o z .
o i
< e 1t PR
:I | Sl Ea
|...n:L__m°_ ipailh
. Razge = laa
'L ) i ¢ \'\‘.mj
Fig. 3 Toggic Mechinrism
- Fig.3 Togale Mechanism
B.  Explain self locking and sell energising hrakes
(]

A Im the Lo e mechanism  as 5k ;
et oW Fig
counterciooks o E- 3, the crank 0 1
dzlemine i} ‘;Ilzii;;ﬂ::iiﬁrgsa;;e- mh“’_ of a0 adEz. Foe [i:‘; Tgtli-.j.ﬁ[zq cat rzlu P {14)
and angular acceferstion ef fink e i velosiy of lin [ i) m:-:elﬂ'r:trh?:n::?;ﬁ:?%

| NE=
foi | ’EI 2on Aag
| . =0 T
[ /‘\-\\H“- E him
L £ =
—T L R
= B— e Frre.
I—! —_— 'ih
. 5e ST

Fig. 1 Taga)e Mechanism

B, A fived pear luving 200 teeth meshes with Pinion havipg 5
I:".‘" :llll arm. What is the musmher of tums made by q) .u!.l'l:g || fecth, The
of e arm aboat cemer of 1ha gear’ < WS Plaigny e one oo

W0 ane conmepad [0&)
mplete revalytion

Page 2of 2
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iper f Subjece O,

(2 Hours)

(1} Question No, 1 ix Compulsory.

3} A ] . i

{3} F_“E”_‘ PLany three questions from remaiuing five questions,
(4) Figures to the vight jndicate finll marks

(4) Mustrate the answer with neat sketches wherever requived,

(5) Answers to questions shoy

Write short note an any four of the ] owing
Ceramic Malsrials,

)
bt

<)
d)
€]
()
(b
fc)
(a)

(k)
(el

(Al

(b)
(e

{a)
(b}

(c)

(2]
{b)
{e)

Falizue Failu

&

Hume Rothery's rules of salid solubility
Critical coaling curve
Classitication of alloving elements, -

What arc surface defects? Hlustrate and discoss the various fypes of surface

defiects,

What are the vhjectives of heat treatment of metals? Give classification of heat

Ireatment processes,
Fxplain the mechanism of creep failure, . - o
b T T T ;

ld be grouped & written together,

oG (¢ |r MT [ 1kflzh®

fe: 38405 / MATERIALS TECHNOLOGY

Q.P. Code:13963

[Total Marks: 30

(20)

(%)
(6)
(6)

X '.-' "-'. 4 :‘I e -H\'. = #iF R :':-. iy i & .' A 5
Diraw a neat and labellsd TTT diagrarh, for cutectoid stoel: Superimpose the CCT,  (8)
CCR and various athier cooling clirves showing a differenttransformed product,

VWhat iz Surface hardening? Explain the flame hazdeaing heat treatment process, (6}
Differentiale hetween Edee diglncation and Serew dislucation. (6}
Drefine _-,-[.—.;lin hardéning. Explain the effect of strain herdening on behavior of 8
materizals.

Discuss the cyelic Annealing heat retinent nf Steel. {6
[raw a typical eutcctoid typs diagram and explain its importan features. {6)
Discuss Griffith's theory and derive the Grffith's equation. (8]
Discuss the Auslorming heal treatment of Steel, (6)
Wite a note on “Jominy End Qench Test” (63
Explain in derail the Heat Treatment for [8-4-1 Tool Steel ()
Defing ﬂiliguu ﬁ'iilu:-c. Dreaw and explain the 5-N curve, (6)
Give classilication of Nano-materinls with advantages, dizadvantages and (6]

applications.
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Paper ! Sunhin e
iljoet Cailpe JBAG -"iNI.lL'f'?-'l'Hl."\.l. CELECTROENICS

AVt ) 1y ) COES ) 1d ) 2q 9%

3 Hours
o [Total Marks: Bi

W.B: (1) Question no, { iz COmpulso-
(2) Solve any three frogp lemuining £ I
. = Tve ues
(3] Assima auitakle data if I'II::LZI:S'.-igr"-' e
(%) Figres Lo the eight indicate fu] pyge.s

1. Buolve any 4:
(alList the cha racteristics of an ideal Cp-app.
L WEAL 15 BCR and stage s applicating,
le)Realize basic gates H3ing Nﬂl;a'D Bale,
(d)Explain Back EMF in 1.C mutgre.
()5tate advantages of Digital Circyits.

20

=l

2. {a)What is an inverter? Clussify it according o their fipist supply: s ciplain any one. ™ -
(hy Drive the outpur wiltage for full wave fully controlled pectifer and find firing angle for
maximun outpet, i L ; o

it) Compare power BIT, power MOSFET ard [;_iBT. .

3. {0) Explain in detsi] the 'l:il'.IHDI'.:-'J_'If GEReloE lcad” in mm;m-:pra: el . 7
() Dravwe and explain “W!""T*?'f'_-étt*?_'i;{"-l‘-'l_-':-i,[‘-:-_}fl:][;mi;:qu.;g_mm|| bre o e 7
(c) Discuss Torque Speed chéracteristc af D0 moter? Claskify (vpes of [oad on the basis of

Timo duration. ' i

4. {a} What is the necessily afinner current loop control cireuit. 7
thy Explain 2555 a5 a Munn'stable-'l"«-'[u]{i_vihrﬂ'r-ﬁr. 7

{c} How SCR Gate Drive B-C Circuit Work, fr

3. (a) Explain any ons application circojt of TRIAC-MAC pair, Also. draw the V-
clizructeristics of TEIAC and DTAC, 4
(k) Compare combinational and ssquential cirenits. Explain any one combinativnal circuit. 7

() Explain minimum six distinguishing features of MSP230 Microcontraller

. fa) Enp.lai:n register ralated o configuration of digital inputfoutput port of MST 430

micracontroller. 7
() Explain how to select a molor for water pumping application and describe witly Speed
Torque Characteristic? <
(€} What do you understund by & digital circuit? Elaburate following terms
related 1o digiral circuils: ]
(i} Logic level (i) Moise immunity (iii) Propagation delay
fi

tv)  Power dissipation  (v) Fan oul
I il IR ETIEET"
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