
(3 Hours) 

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. 

(b) 

Q.1 (a) Calculate Correlation coefficient between the variables x andy for the following (5) 

(c) 

(d) 

Q.2 (a) 

(b) 

Paper / Subject Code: 41221 / Engineering Mathematics - IV 

(c) 

(b) 

(c) 

65695 

data 
X 18 

39 Y 

X 
A random variable x has the following probability function 

P(x) 

VMechaui cal/ Em-Total Marks: 80] 

X 

0 

Y 

1 

20 34 52 12 

Find i) C ii) P(x<3) iii) E(X) iv) V(X) 

25 

Fit a straight line to the following data 
2 

C 

28 

The mean life time of a sample of 25 bulbs is found as 1550 hours. with standard (5) 

deviation of 120 hours. The company manufacturing the bulbs claims that the 

average life of their bulbs is 1600 hours. Is the claim acceptable at 5% LOS? 

Prove that F = (x+ 2y + 4z)i + (2xX-3y -z)j+ (4x-y+ 2z) k is solenoidal (5) 

and irrotational. 

3 

Drug 
Sugar pills 

33 

4 

39 

2 
2C 

200 
120 

Helped 

Find the work done in moving a particle in the force field 

5 

about z=0 indicating region of convergence. 

46 

F = (3x?+ 6y)i - 14yzj t 20xz"kalongx = t,y= t,z=t from 

(0,0,0) to (1,1,1). 

table using -test (use 5% LOS) 

3 

Find all possible Laurent's series expansion of the function fz) = 

2C 

40 
30 

70 

Harmed 

Q.3 (a) The regression lines of a sample are x + 6y=6 and 3x+ 2y =10 Find (a) x and ù (6) 

(b) correlation coefficient r. Also estimate y when x =12. 

Use Green's theorem to evaluate . (3x-8y') dx + (4y - 6xy) dy where c 

is the boundary of the region enclosed by the lines x = 0, y = 0,x +y=1. 

A certain drug is claimed to be effective in curing cold in an experiment on 500 

persons with cold. 300 of them were given drug and 200 of them were given the 

sugar pills. The patients reaction to the treatment are recorded in the following 

4.. 

3C 

No Effect 
60 
50 

110 

5 
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2C 

Total 
300 
200 

Total 320 

Test the hypothesis that the drug is effective in curing cold. 
500 

z-1 

(z+1)(2-3) 

(5) 

(6) 

(6) 

(8) 

(6) 

(8) 

23 35 18 46 



Q.4 (a) Let X be a continuous random variable with probability density function 
f(x) = k(x-x), 0 < x< 1Find k, mean and variance. 

(b) Following result were obtained from two samples cach drawn from two 
different populations A and B 

(c) 

Q.5 (a) 

65695 

(b) 

(c) 

Q.6 (a) 

Paper / Subject Code: 41221 / Engineering Mathematics - 1V 

(c) 

Group 
Sample Size 25 
Sample SD 

A 

4 

B 

17 
3 

Test the hypothesis that variance of A is less than or equal to variance of 
B. 

z2+3 

Given (F(0.05) =2.24 ford. o. f. 24 and 16) 
Show that F = (6xy + z³)i + (3x² - z)j + (3xz² - y)k is conservative. 
Find scalar potential such that F= VÕ and hence, find the work done 
by in displacing a particle from (1,2,0) to (3,3,2) 

Using Stoke's Theorem to evaluate f. F.dYwhere F = (x-y')i+ 
2xyj and c is the boundary of x = 0,y= 0,x = 4,y = 2. 

If X denotes the outcome when a fair die is tossed, find MGF of X about (6) 
origin and hence find the mean of X. 

Evaluate dz where cis (i) |z- 1| =1 (ii) |z + 1| =1. 
Three factories A, B, C produce 30%, 50% & 20% of the total production 
of an item .Out of their production 80%, s0% & 10% are defective. An 
item is chosen at random and found to be defective. Using Bayes theorem 
find the probability that it was produced by the factory A. 

(0) Use Gauss Divergence theorem to evaluate [, F.îds where 
F= x²i+ y'j + z²k and s is the surface of the sphere x² + y? + z? =1 

In an intelligence test administered to 1000 students, the average was 42 
and standard deviation was 24. Find the number of students (i) exceeding 
the score 50 (ii) between 30 and 54 (iii) less than 30. 
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(6) 
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(6) 

(8) 

(6) 

(8) 

(6) 

(6) 

(8) 



N.B.: (1) 
(2) 
(3) 
(4) 

Q1 Solve any FOUR 

Paper /Subject Code: 41222 / Fluid Mechanics 

B) 

Question No.1 is Compulsory. 

A) Explain Streamlined and bluff bodies 

Q3 A) 

(3 Hours) 

B) 

67395 

Attempt any three Questions out of remaining five questions. 
Figures to the right indicate full marks. 

B) Water is flowing through a pipe of 5 cm diameter under a pressure of 29.43 N/cm² 

C) Explain Velocity Potential and Stream Function 

Assume any suitable data if necessary and justify the same. 

D) Explain major and minor losses in pipes 
E) One litre of crude oil weighs 9.6 N. Calculate its specific weight, density and 

specific gravity? 

(gauge) and mean velocity of 2.0 m/s. find the total head or total energy per unit 

weight of the water at a cross section, which is Sm above the datum line. 

Q2 A) Derive Euler equation of motion along a streamline and from that derive 

Bernoulli's theorem. 

PP-1006734s 
|Total Marks: 80) 

Dam 

as shown The curved face of a dam is shaped according to the relationy= 12,25 

in fig. If the width of the dam is unity and height of water retained by the dam is 
12 m. determine the magnitude and direction of the resultant water pressure 

acting on the curved face of the dam. 

Water surlacc T 

dy 

Page 1 of 2 

x2 

h 

A 0.4m x 0.3m, 90° vertical reducing bend carries 0.5 m'/s oil of specific gravity 

0.85 with a pressure of 1 18 KN/m at inlet to the bend. The volume of bend is O.1 

m'. Find the magnitude and direction of the force on the bend. Neglect the 

frictional losses and assume both inlet and outlet sections to be at same horizontal 

level. Also assume that water enters the bend at 45° to the horizontal. 

Derive an expression for velocity distribution, discharge per unit width and shear 

stress when laminar flow bctween two parallel fixed plates (Plane Poiseuille flow 

Liis 

Aavi 

5 

10 

10 

10 

10 

(2 mi 



Q4 
A) 
Using 

3 

i) Check 
if 

boundary 

layer 

separation 

occurs. 

ii) 

Determine 

Boundary 

layer 

thickness 
(In 

term
s 

of Re) 

B) 

Derive 
the 

expression 
for 
the 

total 

pressure 

force 
and 

Centre 
of 

pressure 

when Vertical 

surface 

subm
erge 

in 

liquid. 10) Q5 

A) A
 

partially 

submerged 

body 
is towed 
in 

water. 

The 

resistance 
R

 
to 
its 

motion depend 
on 
the 

density 
p, the 

viscosity 
u of water, 

length 
of 
the 

body, 

velocity 
V

 

of 
the 

body 
and 

acceleration 
due 
to 

gravity. 

Show 
that 
the 

resistance 
to 

motion 
can 

be 

expressed 
in 

the 

form
 R= 
p

lv
a) 

1
0

 

() 

Show 
that 
it represent 
a possible 

three-

dimensional 

steady 

incompressible 

continuous 
flow

. 

B) 

The 

flow
 

field 
of a fluid 
is given 
by 
V

 
=

 
xyi 
+

 

2yzj 

(yz 
+

 
z² k 

(ii) 
Is this 

flow
 

rotational 
or 

irrotational? 

If rotational, 

determine 
at point 
A

 
(2, 
4, 6 ) 

(a) 
Angular 
Velocity 

(b) 
Vorticity 

(c) 
shear 
strains 

10 06 

A) 

Two 

reservoirs 
are 

connected 
by 

three 

pipes 
in 

series. 

C
oefficient 

of 

friction 

D
iam

eter 

Length 

Pipe 0.02 

3
0

 
cm

 

300 
m

 0.025 

25cm
 

250 
m

 0.03 Calculate 
the 

discharge 

through 

them
 

if the 

elevation 

difference 
of the 

levels 
is in 

the 

reservoirs 
is 
20 
m. consider 
the 

minor 

losses. 

2 20c1m 

200 
m

 

10 B) 

Write 

short 

notes 
(any 

TW
O) Classification 
of fluid 

flow
 Importance 

of Reynolds 

Transport 

theorem 

(RTT). 

I. 

With 
neat 

sketch 

explain 
any 

tw
o 

application 
of Bernoulli's 

theorem
 

II. 
III. 

Page 
2 of 
2 67395 

the 

lam
inar 

boundary 

layer 

velocity 

distribution: 



Paper 

/Subject 

Code: 
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G
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s� s
)
 

T/cschom
e 

Ri9 

Mecheno 

D
uratiG

n: 
3R

;ul's 

MMax 
m

arks 
80 

N.B: 

Q
uestion 

No. 
1 is com

pulsory. 

A
tem

pt 

any 

three 

questions 
out 
of rem

aining 

five 

questions 

20} 

Q
: 

Solve 

any 

four 1. 

State 

and 

Explain 

D
alem

bert's 

Principle 

Explain 

Hooks 

joint 

with 

neat 

sketch 

2. 

D
ifferentiate 

betw
een 

involutes 

and 

cycloidal 

gear 

tocth 

profile 

Ciassify 

3. 4. 

Sketch, 

explain 

reverted 

gear 

train 

with 

suitable 

exam
pie 

6. Types 
of 

iCR 

$. 
V

2 
A) 
In 

th
e 

nm
echanism

, 
as 

show
n 

in 

Fig 
1. the 

crank 

O
A

 

rotates 
at 2

0
 

r.p.m
. 

anticlockw
ise 

3nd 

gives 

m
otion 

to 
the 

sliding i14} 

1 

asN
itess 

1
0

5
0

 
r
O

 

Fig 
1 

Q
2 

B)Explain 

with 

neat 

sketch 

Corolies 

com
ponent 

of acceleration. 

) ? A) 
A

 

flat 

beit 

drives 
a pulley, 
the 

angle 
of 
the 
lap 

being 

120°, 

The 

bclt 
is I00 

mm 

wide and 
o m

m
 

thick. 

The 

density 
of 
belt 

m
aterial 

is 

1000 

kg/m
'. 

If 
the 

coetficient 
of friction 
is 0.3 

and 
he 

naxim
un 

streSs 
in 

the 

belt 

should 
not 

cxceed 
2 M

Pa, 

find 

the 

m
axim

un1 

Dower 

tlhat the 
ben 

can 

transni 

and 
the 

corresponding 

speed 
of the 
belt. 

|10| 
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M
um

iuo 

A
ssum

e 

suitable 

data 

w
herever 

necessary 
but 

justify 
the 

sainv 

Figures 
to

 
the 

right 

indicate 

M
arks 

various 

types 
of chains 

blocks 
B

 

and 
D. 

The 

dim
ensions 

f he 

various 

inks 
are 

O
A

= 

300 

mnm; 

AB 

1200 

inm
: 

BC 
=

 

450 

m
m

 

and 

C
D

 
=

 

450 

m
m

. 

C
om

pute 

acceleration 
o

i 

slider 

B
 

and 
D. 



Q
3 

3) 
A

 

sphere 
of radius 
0. Im

 

starts 

rolling 

withont 
slin 
un 
on an 

inclined 

plane. 

The 

angie 

of (10) 
[10] 

[10| 

Q
4 

A) 

Derive 

the 

equation 
for 

correct 

steering 
in Davis 

steering 

m
echanism

. 

Q
4

 
B) 

D
erive 

the 

equation 
for 

ratio 
of tension 
for 

[10| 

Q
5 

A
) 

C
lassify 

gear 

and 

gear 

trains 

with 

neat 

sketch. 

Also 

state 

lavw 
of 

gearing. 

Q
5

 
B) 

Tw
o 

gear 

w
heels 

nmesh 

externally 
and 

are 
to 

give 
a velocity 

ratio 
of 
3 to 
1. The 

teeth 

are 
of 

involute 

form
; 

m
odule 

=
 

5 mm, 

addendum
 

=
 

one 

m
odule, 

pressure 

angle 
=

 

20°. 

The pinion 

rotates 
at 150 

r.p.m
. 

D
eterm

ine: 
1, The 

num
ber 

of 

teeth 

on 

the 

pinion 
to

 

avoid 

interference 
on 
it and 

the 

corresponding 

num
ber 

of teeth 
on 
the 

wheel, 
2. The 

length 
of path 

[8] 

6. (A
) 

Classify 

cam
s 

and 

follow
er 

and 

explain 

cam
 

term
ino!ogy 

[12] 

(3) 

A
 

cam
 

is 

rotating 
at 300 

rpm
 

operate 
a reciprocating 

knife 

edge 

follow
er. 

The least 

radius 
of cam

 
is 25 

m
m

, 

stroke 
of 

follow
er 

is 35 

m
m

. 

A
scent 

and 

descent 
by sim

ple 

harm
onic 

m
otion. 

Ascent 

takes 

place 
by 

60° 

and 

descent 

during 

45° 
of 

cam
 

rotation. 

D
w

eil 

betw
een 

ascent 

and 

descent 

30°. 

Sketch 

displacem
ent. 

velocity, 

and 

acceleration. 

State 

the 

nature 
of 

curves 

and 

show
 

the 

m
axim

unm
 

values 
of 

velocity 

and 

acceleration. 
Page 
2 of 
2 70283 

V
A

N
4

N
Q

n
7

V
A

N
2

V
A

N
O

n
?
7

V
A

N
N

V
A

N
O

n
7

.1
n

1
N

0
n

?
7

 

plane 
is 30° 

with 
the 

horizontal. 
If the 

initial 
angular 

velocity 
of 
the 

sphere 
is S rad/se, 

deternine 

how
 

far 

the 

sphere 

will 

travel 

before 
it reverse 
its 

m
otion. 

flat 
belt 
drive. 

and 

arc 
of 

contact, 
3. The 

num
ber 

of pairs 
of 

teeth 
in 

contact, 

and 
4. The 

m
axirm

uim
 

veBocity 

of siding.[10] 
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8

3
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19| 
c- scheme 

R-19/ 

Mechanfte 96oi6A0N9I668ÐA 
CO+ X9Q6618. x9G6616AE 

6At\Ci66góÃ SO#X9C6SAGAEOFN9C6686A£0 
MarMarks:80 

D
uration: 

3hrs N.B.: 
(1) 

Question 
No 
1 is Com

pulsory. t0*X9io6d6 

(2) 

Attem
pt 

any 

three 

questions 
oue 
of 

EX9A6(606A£0TX9G6616AEO (3) 
All 

questions 

carry 

equal 

marks. 

96686AEOFX9G6i6 AEOFE arly. 

[5] 

(4) 

A
ssum

e 

suitable 

data, 

iffequired 

and 

state 

A
ttem

pt 
any H6ACOFxKIG68 M¡mufacturig 

Homogeneous 
CÓordinateystem 

O
 

Write 

short.pe 
ofVirtual 

W
rite 

short 
note 

a 6646At0+ X9CG6 

Explain 

translation, 

scalng, 

rotaion 
and d Briefly 

explain 
the 

eements 

ofNC 

. 

using 

Gand 
M

 

godes 
to machine 

thé 
[10] 

1Omm 
in 

diameter. 

Assurte 

suitable 

speed 
and 
feed 

e 

e tianual 
p¡rt 

prografm 

2 a write 
the 

Bòmplete 

<966A6,\EX 

[10] 

b ATriangle 

ABC 

having 

verticegA 

(10,5), 

B20,15) 
and 
C

 

(25,30 
) is rotated 
by 40 

degreeCCW
 

about 
a pointP 
(5, 
5). Determ

ine 
the 

com
posite 

transform
ation 

matrix 
'and 
the 
new 

coordinate 
of the 

triangle. verticesP 
(2, 
2), 
Q

 
(5, 
2) andR

 
(4, 
7) is to 
be 

reflected 

[101 about 
the 

line 

y0? 

5x+3.D
eterm

ine 
(i) 
the 

concatenated 

transform
ation 

matrix 

and 
(ü) 
c0- ordiHates 
of fhe 

vertices 
for 
the 

reflected 

triangle. 

A
 

Gandhi 

Page 
1 of 
2 

68131 

Mumba 

the 
rem

aining 
flve. 

FOUR 

reflection 
with 

suitable 

examples 

Maghine 

Toolystem
 

th 
neat 

sketch. 

What 
are 
the 

apph
ations 

of3D 

solid�AD 

moler? 

'outline 
of geometty 
for 
the 
p£rt 
as shöwn 
in figure. 

The-thickness@
f 

the 

plate'i 1Omm 

is milf 

end 
The 

3mm-

thick. for 
machining 
parametèrs. 

Atriangle 

POR 



H1224 forged.component 
as 

shown 

[10] 

raper 
/ SuD

ject 

COde: 

41224 
/ CAD 

t6.\E06X9C 

in 
the 

figure. 

Assume 
the 

speed 
and 

feed 
on 
the 

turning 

center 
are 

400rpm
 

and 0.35mm/revolution 

respectively. 

Assume 

Im
m

 

materialis 
to 
be 

rem
oved 

radíally 

b W
rite 

a manual 

part 

program
 

for 
the 

finishing 

o
a
 

from
 

the 

external 

diam
eter. 

RaE0tX9066a6, Ot\6680307X9(6686AEOFX9I66% 6ALOFX9l60l6AOFX9Q666AF 66i648O+X0 
R5 

[10] f'controlpoints 
as Po (1, 2), P(3, 
4), RST6, 
-6) 
and 
Ps (10,$). 

Take 

astep 

size,of 

a Bxplain 
the 

characteristics 
of 
the 

Bezierourve 
and 
plot 
a Bezier 

curvehaving 

6ASOFX9ó66Asa 
4 

[10] [10] 

Explain 

Selecive 
Laser 

Sinteringin 
detail 
ith neatad 
&

 

0.1. 
M

Efd-point, 

clean 
�iagram 

Explainh 
brief 

AugmentedReality 

(AR) 
and 

Vrtual 

Reaity 

(VR)< 

S Write 

diferencgbetween 

Wireframe, 

Solid 
and 

surface 

Todeling 

The 
hermit 
cubic 

spline-cùrve 

hasthe 

endppnts 
Po , 1) andPi 
(7, 4). 
The 

[10] for 

the 

curye 
for 

thepoints 
at the 

values 
of 

x9(66fi6 Atocoiol 

[05] [05] [10] 

Write 
a _hÓrt 

note 
gn 

scope 

of�AD 

CAM
 

in prodct 
life 

cycle. (a0 
Page 
2 of 
2 

FO+X9G66a6A£0tX9A66A6A0tX9C6686ACOFX9G ax9g66A6AE0tX9l66t6 SOFXYG66l6ASOo580 
0+N9Goolo\SOtX9(f66865 OFNTHOth 

6813 

the 
endpoint 
P

s
 

defined 

by 
the 
{ne 

betweeh 
Po and 

another 

point 
P2 

(&F-7) 

whereas 
the 

tangent 

vectûr 
for 
the 

endpoint 
Pi is defined 
by 
the ine 

between 
PË andpoint 

P
8

, 
7). Ploe 
ti 

Explain 

turning 


anned 
gycle 

witya 

suitablejexample 

Write 
a shÍfo 
note 
on 
gool 

lengthcompensation 

u-0, 

0.20.4, 

0.6;0.8, 
and 
î0. 

tangent 
vectonto 



Paper 
/ Subject 

Code: 

41225 
/ Industrial 

Electroñics 

p-o07038 

Max 
M

arks:80 

stsem
 

y <-schemne 

R-t4| 

aechanfeoy 

ASAON 
03: 

AON489CASAOX40.3V) 

D
uration: 

3 Hours 

K403V9C ARA 

9CA8AOX493Y9C\8::*40 h0X403Y9 

2) Attempt 
any 

three 

questions 
out 
of thefem

aining 
five. 

N. B
.:-

1) 

Q
uestion 

No 
1 is com

pulsory. 

3) All 

questions 

carry 

equal 

narks. 

CASA0X403Y9CASAUXASYNEN 4) Assume 

suitable 

data 

ifrequired-änd 
state 

itclearly. 

[203 

I. 

Attem
pt 

any 

four. 

03Y9CA8A0X403V9CARAOX 3Y
 

a) Draw 
and 

explain 

labglèd 

char�cteristics 
of BJT, 

IGBT 
and 
SC b) Describe 

logic 

levg; 
noise 
and 

im
m

uFity 
for digtal 

circuits. 

c) Explain 
the 

wor
ing 
of single 

phase"bridge 

inyerter 

withR 
load. d) Compare 

method 
of a) Explain 
the 

tefi 

commifation 
and 

éxplain 
any 
one: 

2 

3Y9CAS8x 
[10] 

d urning 

offusing 

suitable 

diagfam. 

SCR 

turning 
on 
and b) Using 

block 

[10] [10] 

3.a) tw
o b) 

[10] 

4 a) Explain 
the 

need 

b) 

[10] 

5) a) Explain 
the 

working-6f 

IC555.as 

tim
er. 

Enlist 

its.fwo 

[10] 

b) i) Write 

difference 

between 

assembl÷ 

programhing 
and 
C

 

language 

programming. 

ii) 

Enlist 
any 
four 

microcontroller.applications. 

[10] [10] 

6) a) Describe 

speed 

torque 

ch¡racteristics 

ofD
C 

motor 

and 
AC 

motor. 

Explain 

their selection 

criteria 
for 

indsstrial 

applicàtion. 

b) 

Draw 
and 

explain 

U
JTas 

triggering 

circuit 
for 

SCR 
as 

sem
iconductor 

sw
itch. 

Gandh 

Page 
1 of 1 70698 

inv�ting 

andhon-inveting 

am
plier 

with-suitable 

exámples. 

e) List 
any, 
fve 

featurs 
of MSP430 

micro
ontroller 

diagr¡m
, 

describ� 
the 

speed 

contro>ðf 
AC 

three 

phase 

notor. Describe 

working 
of an 

in_trum
entation 

am
plifier 

w
ithabeled 

dia�ram. 

State 
any applications. 

Compare 

CMOS 

lDgic 

familó 
with 
TT 

logic 

fanily 

usingany 

fivepoints. 

of digital 
to 

analog 

conversion. 
Howdoes 

A
D

C'system
 

work 
in 

M
SP430 

m
icrocontroller 

? 

Explain 
basic 

con_Yiuction 
atd 

working 
of BLDE 

motor, 

State 
four 

advantages 
of 

BLDC 

motor 

over 

convehtional 

gotors. applications. 

ndira 
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