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N.B.: 1) Question No. 1 is Compulsory.
2) Answer any THREE questions from Q.2 to Q.6.
3) Figures to the right indicate full marks.

Q.1 (a) : e 5
What is the value of I(x—y+ix2) d- along the line from z =0toz=1+1 )
0

(b) Finda and b such that F = (axy + z3)i+x?j + bz?xk is irrotational (5)

— (¢) A random variable X has probability mass function p(x) =kx? ;x=1,2,3,4then  (5)
~ find the value of k , mean, variance.

(d) Find the probability that at most 4 defective bulbs will be found in a box of 200 (5)
bulbs if it is known that 2% of the bulbs are defective.

Q.2 (a) Find the rank correlation coefficient between Xand Y ; (6)

X 17 13 15 16 6 11 14 9 F 12

Y- |36 46 35 24 12 18 27 22 2 8

(b) A random variable has the MGF My(t) = 5% Find mean and : (6)
Variance of X.
(¢)  Obtain Laurent’s series expansions of f(x) = 22:21_3 izl 538, (8)

= Q.3 (a) A coinis tossed. If it turns up heads two balls are drawn from urn A otherwise  (6)

> two ballsare drawn from urn B. Urn A contains 3 black and 5 white balls. Umn B
contains 7 blackand one white ball. What is the probability that urn A was used,
given that both ballsdrawn are black?

(b) Fit a straight line y = a + bx into the given data. (6)

x:|10[20]30|40]|50

v 12223 [27]28]30

(c) Prove thatF = (6xy? — 223)i + (6x%y + 2yz)j + (¥ — 62°x)k is 8
irrotational. Find scalar potential of /. Hence find the work done of moving
particle from (1,0,2) to (0,1,1).
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Paper / Subject Code: 40421 / Engineering Mathematics - IV

Using Green’s Theorem evaluate [ (xy + y*)dx + x2dy and c is closed curve
of the region bounded by y = x and y = x2.

A machinist is expected to make engine parts with axle diameter of 1.75 cm. A
random sample of 10 parts shows a mean diameter of 1.85 cm, with a S.D of
0.1 cm. Based on this sample, would you say that the work of the machinist is
inferior?

A random variable X follows a normal distribution with mean 14 and standard
deviation 2.5 find (1 )P[X<8] (2) P[X>18] (3) P[12<X<15] Given:
Area between z=0 and z=2.4 is 0.4918 ; Area between z=0 and z=1.6.is
0.4452 ; Area between z=0 and z=0.8 is 0.2882 ; Area between z=0 and z=0.4
is 0.1554.

The standard deviation from two random samples of sizes 9 and 13 are 1.99
and 1.9. Can the samples be regard as drawn from normal population with
same standard deviation?(F(g 12)(0.025) = 3.51, F(1,,6)(0.025) = 4.20)

Use Gauss’s Divergence Theorem to evaluate [ fsﬁ. F ds, where

F = 4xi — 2y%j + z%k and S isregionboundedbyx® +y? =4,z=0,z=
4.

Obtain both Line of regressions for the data given below

Given Y X = 250;YY = 300; Y XY = 7900;¥ X?=6500; Y, Y? =10000 and
n =10 (in usual notation)

sin2z dz .
Evaluate Value of fcm dzis where C:|z| = 2
The following data find the correlation coefficient to marks obtained by 11

students in 2 tests, one held at the beginning of the year and the other at the end
of the year after intensive coaching:

Test 1

19

23

16

24

17

18

20

18

21

19

20

Test 2

17

24

20

24

20

22

20

20

18

22

19

A die was thrown 132 times and the following frequencies were observed.
No.obtained | 1 | 2 |3 |4 | 5| 6 | Total

Frequency | 1520251529 |28 132

Test the hypothesis that the die is unbiased at 5% level of significance.

(Given: Table value of x* at 5% level of significance and 5 degree of freedom
is 11.07)

3k 2k 3k 3k 3k ofe 3 A ok sk
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Paper / Subject Code: 41222 / Fluid Mechanics
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SIMN MG - R\9 .
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Sem-qV - CBcy-c-4q - KT I dat
(1) Question No 1 is Compulsory
(2) Attempt any three questions out of the remaining five.
(3) All questions carry equal marks. :
(4) Assume suitable data, if required and state it clearly.
1 Attempt any FOUR 3 V [20]
a Explain Newtonian and non-Newtonian Fluids - [5]
b Explain velocity potential function and stream function. ) [5]
¢ What are the Applications of Bérnoulli’s equation in Orifice meter Ventunr [5]
meter, Rotameter and Pitot tube ‘
d  Define Reynolds number. Explain critical Reynolds number for flat plate and pipe 5]
conduit. '
¢ Explain various Major and Minorlosses for flow through pipe [5]
f Explain Streamlined and bluff bodies
2 a Theflow field is given by V= xyi + 2yz _] - (yz+z*)k 110]

i) Show that it represents a possible.3-D steady incompressible continuous flow
ii) Is this ﬂow rotational or irrotational? If rotational determine at the point (2,4;6)
a) angular ve1001ty,b) vorticity, ¢) shear strain, and d) Dilatency
b Derive an expression for total pressure ‘and centre of pressure for a Vertlcally [10]
immersed surface. \

3 a Whatis ventgnmeter" Dg;nve expressmn of d1scharge through ventunmeter [10]
b 360 lit/sec-of water.is s flowing in pipe. The pipe is bent by 1200 The pipe bend [10]
measures 360 mm X 240 mm and volume-of the bend is 0.14 m>. The pressure at
the entrance is 73 KN/m? and the exit is 2.4m above the entrance.-Find the
direction and magnitude of resultant force.

4 a. A liquid of Viscosity of 0.9 poise is filled with horizontal plates-10 mm apart. If [10]
the upper plate is. moving at 1 m/s with respect to the lower plate which is
stationary and pressure difference between two sections 60m apart is 60 KN/m?.
Determine i) The velocity distribution i) The discharge per nit width

ii1) The shear stress om-upper plate
/~ b Derive Buler s equatipn of motion in rectangular Cartesian co-ord:nate system and  [10]
from this derive Bernoulli’s:Equation for liquid. State assumptions made in the

derwatlon of Bemoulli’s Equatxon

-

5 a Derive the. Hagen—pmseullle Equaﬁon [10]
b Water is flowing through a pipe having diameter 609 mm and 400 mm at the [10]
bottom and upper end respectively. The intensity of pressure at the bottom end is
350 kN/m* and the pressyre at upper end is 100 kN/m?. Determine the difference
in datum head if the rate of flow through the pipe ;¢ 60 litre/sec.

k !
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Paper / Subject Code: 41222 / Fluid Mechanics

6 a Two reservoirs with a difference in elevation of 15m are connected by the three [10]
pipes in series. The pipes are 300 m long of diameter 30 cm, 150 m long of 20cm
diameter and 200 m long of 25 ¢cm diameter respectively. The friction factors for
three pipes are 0.018, 0.020 and 0.019 respectively and which account for friction
and all losses. Determine the flow rate in lit/sec. The loss of coefficient for sudden
contraction for dia.30 cm to 20 cm is equal to 0.24.

[ b Using the laminar boundary velocity distribution: [10]

u 3.y 1 sus?
7=36)-36)
(1) Determine boundary layer thickness in terms of Re
(i1)Check if boundary layer separation occurs

sk ok sk K ok 3 ok sk ok ok ok
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Question No. 1 is compulsory
Attempt any three questmns out of remalnmg five questlons
Assume suitable data wherever necessary but )ustlfy the same

Figures to the r1ght indicate ;‘Marks

Answer any four of the following questions - ) 5 &2 o
What are'the different types of ‘instantaneous cenpreS‘?

Clasmfy cam in detall

Explam Self energlzmg and Self-lockmg brake

What are the dlfferent types of constramed mo‘uon"

State and explam work energy pr1nc1p1e and cocnservatlon of energy

The mechamsm as shown 111 Flg 1 the slider D is constramed to move ona 12
honzontal path. The crank OA is rotating in the counter clockvv'lse dlrecuon at
a speed of 180 r.p.m, T he dimensions of various hnksf’are as follows OA =
180 mm;. CB— 240- mm, AB = 360 mm, “and BD 540 mm “For the given

: conﬁguratlon, find:

1. Velomty of slider D, 2. Angular velomty of lmks AB, CB, and BD
1. By instantaneous center method : R

2. By relative velocity method

1299
NB: 1)
2)
3)
4)
1.
i)
if)
iii)
iv)
v)
2. (&)
13847

Fig. 1
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(B) Draw a neat sketch of Tcheblcheff mechanism and prove that the length of 08

3. (A)

(B)

Paper / Subject Code: 412235 / KINamartics o1 iviacninery

links must be in a ratio of 1:2: 2.5

Figure shows the mechanism of a radial valve gear. The crank OA turns
uniformly at 150 rpm and is pinned at A to rod AB. The point C in the rod is
guided in the circular path with D as center and DC as radlus The d1mens1ons
of various links are OA = 150 ;

mm; AB = 550'mm; AC =450 mm; DC = 500 mm; BE = 350 mm. Determme '
velocity and acceleration of the ram F for the given posmon of the mechamsm

E

W,héi'is the effe’ct of centrifugal tension on power transmitted in belt drive?

4. (A) In an open belt dnve the diameters of the larger and smaller pulley are 1.2 m

(B) -

13847

and 0.8 m respectively. The smaller pulley rotates at 320 rpm. The center
distance between the shaftsis 4 m. When statlonary, the initial tension on the
beltis 2.8 kN. The mass of belt is 1.8 kg/m and the coefficient of friction
between the belt and pulley is 0.25. Determine the power transmitted.

A cord wrapped around a solid cylinder of radius 't and mass 'm'. The cylinder
is released from rest. Determine the velocity of its centre of mass after it has
moved down a dlstance 'hs
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5. (A) Ina reverted epicyclic gear trai

(B)
(©)

6. (A)

(B)

13847

Paper / Subject Code: 41223 / Kinamatics of Machinery ‘

n, the arm A’ cames twe gears B and C and a

E. The gear B meshes with gear E and the gear C meshes

compound gear D —
d D are 75, 30 and 90

with gear D. The number of teeth on gears B, C an
respectively. Find the speed an
the arm A makes 100 1. p m. clockwme

Compare mvolute and cycloid‘él gear teeth profiles 3y

What is chordal actlon m cham?

The number of teeth on each of the two equal sput gears in mesh is 50 "The

teeth have 20° involute proﬁle and the module is 6 mm. If the arc of contact is

1.65 times the ‘¢ircular pitch. Find the addendum. ~ ;

A cam is rotatmg at 200 rpm operate a reciprocating roller follower of radius
2.5 cm. The least radius of cam is 30 mm, stroke of follower is 5 cm. Ascent
lace by uniform acceleratmn and deceleration and. descent by simple
and descent during 50° of cam

Sketch dlsplacement velocity,

takes p
harmonic motlon Ascent: takes place by 70°:

rotatlon Dwell between ascent and descent 60°
acceleratlon and Jerk dlagram

Page 3 of 3
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N.B.: (1) QuestionNo 11is Compulsory

(2) Attempt any three questions: out of the remammg ﬁve.

(3) All questions carry equal marks.

(4) Assume suitable data, if required’ and state it clearly

1 Attempt any FOUR S , [20]
Write short note on. scope of V}rtual Manufacturmg ﬂ &
b Explain use of followmg words in manual part programmmg/ ;

) N i1) Sm)Frv)Tv)XYZandUVW

Explain translat1on scahng, rotatron and reﬂectlon w1th sultabi ;

(@]

d Write dlfference between ereframe Sohd and surface Modehng

8 What do you mean by mterpolatlon and approx1matron curve‘?

2 a- Write thél.d;rfference‘:oetween,.Bezier curves, Hermite‘éurves l_andﬂB-splinefi:}nrves with"’ [10]
examples , 5 ol . % k
b Explam in brref the elements of CNC machme tool system erte down advantaoes [10]
hmxtatrons and apphcatrons of CNC machme tool system
3.-a Explaln the process of obtalmng CAD sohd model of body parts usinél'CT output data.  [10]

b ~Exp1a1n in: detaﬂ Vrrtual Manufacturmg, 1ts soc1o econormc aspects and future trends. [10]

4 a Explam workmg pnnc1ple apphcatron advantages & d1sadvantages of [10]
‘ Stereohthography Apparatus (SLA) 3

b Write classrﬁcatron of RP processes 1ts advantages & disadvantages. Also explain RP [10]
2 apphcauons in’ des1gn ' ‘ :

5 a Write short note on’’ ' [10]

1) Homogeneous Coordmate system = 13

11) Non Cont , ct surface scannmg m medlcal imaging

o 15797 . : + Page1of2
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Paper / Subject Code: 41224 /.CAD/CAM'

b Write a CNC part program using G and M codes for contourmg a component of S " [10]
thickness 10mm. Also drill holes of 16mm dlameter as shown m ﬁgure Assume cutter

speed as 15m/min and feedrate as 0. 2 mm/rev y

{rT

130

0, Y0)
6 a Explain the charactenstlcs of the Be21e1 curve and plot a Be21er curve havmg control - [10]
points as Po (1, 2), P1 (3 4), Py (6 -6) and Ps (10, 8). Take a step size of 0. 2 ‘

b A trlangle PQR w1th vertlces P (2,5), Q(6,7) andR (2 7) is.to be reﬂected about the [10]

line y=0. 5x+3. Deterrmne (i) the concatenated transformatlon matnx and (11) co-

ordinates of the vert1ces for the reﬂected trlangle

o kskeckkokokskk
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(3) All questions carry equal m rks.

(4) Assume suitable data, if re ired and state it cl 3

1 Attempt any FOUR
a Compare between SCR'and DIAC
b Draw and Explam oW pass ﬁft*er

C £

¢ What is an operatlonal amp ifier? E P ain its characteristies”

; on.
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