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/ Subject 

Code: 

32621 
/ M

echanical 

M
easurem

ents 
&

 

Controls 

M
ech

an
ícal 

R
-1

9
C

sc
h

o
y

 

12lubo?4 

Total 
M

M
arks: 

80 Tim
e: 

3 Hours 

Question 
No. 
1 is 

com
pulsory. 

N.B: 
1) 

A
ttem

pt 

any 

TH
R

EE 

questions 

out 
of 

rem
aining 

FIV
E 

questions. 

2) Assum
e 

suitable 

data 

w
herever 

necessary. 

3) Use 
of Graph 

paper 
is 4) 

S) Figures 
to 
the 

right 

indicate 
full 

marks. Answer 
the 

follow
ing 

questions 

(any 

EÒur). Differentjate 

betw
eefsystem

attc 

errors,and 

randorfn 

errors. 

i) 

How 
can 

flatness-be 

checked 
with 
the 

help 
of 
an 

optical 

interferometer? 

i)
 ii) 

Define: 

Reprodçcibility: 

Hysteresis, 

Threshold, 

Range 

and 

Span 
of measuring lustrate 

the 

working 

principle 
of nozzle 

flapper 
for 

displacement 

measuremeni. 

instrum
ents, 

iv) 
v) 

Explain.open 
loop 
and 

closed 

loop 

control 

systems. 

Using 

Routh's,eriterion 

examine 
the 

stability 
of a control 

system
 

whose 

characteristic 

equation 
is 

S$+ 
2S 

+3S3 
+

 

4St 

+5S 

+
6

0
 

vi) 

Deriye 
an 

expre_sion 
for 

"Two-wire, 

Method 

for 

effective 

diameter 

measurement 
of 
a 1 

screw 
thread. 

2. (A) 

Designated 

H7/g6. 
to 
get 

precision 
fit: 
The 

fundamental 

tolerances 
is calculated 
by 

(B) 

Calculate 
the 

limitsvtolerances 
and 

allowances 
on 
a 25 

mm 

shaft 

and 

hole 

pair. 

following 
equations: 

i-0.4533-D
 

+0.001D
 

micron, 

a)- Upper 

deviation 
of 

shaft=-2:5 
D

 
0.4 

The 

following 

datais 

given:? b) 
25 

mm 

falls 
in 
the 

diameter 
step 

of18 
-30 
mm 

c) IT7 
16i d) T6 

10i e)W
ear 

allowance10%
 

gauge 

tolerancè 3:(A
) 

With 

neat 

sketch, 

explain 
the 

constructional 

featutes 
and 

working 
of 

L
V

D
T

* 

Parkinson's 
Gear 
Tester 

i) 
(B) 
Draw K

 S(S 
+

 

1)(S 
+

 

3)(S 
+

 
4) 

G(s)H(s) 
=

 

L
ib

rary
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allowed. 

the 

Root-Locus 
of 
the 

system
 

having 
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32621 
/ M

echanical 

M
easurem

ents 
&

 

Controls 

10 

with 

suitable 

exam
ples. 

A0so 

suggest 
the 

4. fA
) 

Define 

desired 

input, 

m
odifying 

nput 

and 

nterfering 

input 
for 

m
easuring 

instrum
ents 

and 
interfering 
input. 

m
ethods 

to 

minimize 
the 

effect 
of 

modifying 10 (B} 
A

 

system 
has 

transfer 

function 

given 
by 

-.1
0

0
 

_2+ 
15s 
100 

R(s) 

Determine, 

peak 

tim
e, 

percent 

overshoot, 

settling 
tim

e 

a
d

 
rise 

time. 10 5. (A
) 

W
ith 

neat 

sketch, 

explain 
the 

constructional 

features 
and 

working 
of 

Ultrasonic 
Flow. 
Meter Ionization 

Gauge 

i) 
11) 

(B
) 

Reduce 
the 

given 

block 

diagram 
to 
a its 

canonical 

form
 

and 

hence 

obtain 

equivalent 
10 

C(s) R(s) 
transfer 
function, G

 

c(s) 

G, G, R(S) 

H, 

HË 

20 6. W
rite 

short 

note 
on 

(any 

Four) Interference 
Fit 1) 

Frequency 
Domain 
Specifica�ions 

Strain 

Gauge 

based 

load 
cell 

Tom
linson 

Surface 
Tester 

i) ii) iv) Static 
Calibration 

V) 

RTD 

vi) 
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Paper 
/ Subject 

Code: 

32625/ 

Departm
ent 

Optional 

Course-1: 

O
ptim

ization 

Techniques 

T
e
 

S em
 

M
ech

en
ica 

R
19. 

C
schem

e 

(Total 
M

arks: 
80) 

IM
echautcat 

JoT
 

:3
 

Hours) 

(Tim
e Note Q

uestion 

No.1 
is com

pulsory. 

Solve 

A
N

Y
 

T
H

R
E

E
 

questions 

from
 

the 

rem
aining 

five 

questions. 

Figure 
to

 
the 

right 

indicates 

full 

marks. 

Assum
e 

suitable 

data 

w
herever 

required, 

but 

justify 
the 

sam
e. 

(05) 

Solve 

ANY 

FO
U

R
 

from
 

the 

follow
ing. 

Q.1 W
hat 

is an 

infeasible 

solution, 
and 

how 

does 
it occur? 

How 
is 

this 

condition 

recognized 
in 
the 

graphical 

method? 

a 

(05) 

Explain 
the 

term
s 

Local 

optimum, 

global 

optim
um

 
and 

saddle 

point. 

b) (05) 

Explain 

Taguchi's 
loss 

function 

c) (05) 

What 
is duality? 

What 
is 
the 

significance 
of dual 

variables 
in 
an 

LP 
model? 

d) 

(05) (10) 

Solve 
the 

following 

problem 
by 

simplex 

method 

Explain 

concept 
of Dynamic 

programming 

e) Q
.2 

a) M
axim

ize 
Z

 
=

 

6x, 
+

 
4x2 X] 

tx
 

<=8 

Subject 
to X| 

- X2 

<=4 X1, 
X) 
>=0 (05) 

Minimize 
f(x) 
=

 
8x 
+

 
4x, 
+

 

X;X)� 

X
'-x 

subject 
to 

2x 
+

 

3x2 
<

 
24 

b) 

-Sx 
+

 

12x, 
<

 
24 x2 

<5 State 
the 

K
uhn-Tucker 

conditions 
for 

above. What 
is integer 

linear 

programming? 

How 

does 
the 

optim
al 

solution 
of (05) an 

integer 

program
m

ing 

problem
 

com
pare 

with 

that 

of 

the 

linear programming 
problem? 

Following 

table 

show
s 

the 

various 

alternatives 
of M

aterial 

(M
1, 

M
2.,..) 

(10) for 

piston 

cyinder, 
and 

corresponding 

attributes 
as 

Cost 

(A
l), 

tensile 

strength 

(A2), 

therm
al 

conductivity 

(A
3), 

and 

machinability 

index 

Q.3 
a) 

A4 

A3 (W
/m

 

A2 

Alternati 
M

I(Rs/kg 

N
 (M

Pa) 

) ve K) 

100 

142 

110 

300 

MI 

1 110 

125 

100 

350 

M2 

2 

o
f 

105 

100 

120 

375 

M3 3 120 

120 

130 

400 

M4 

4 

115 

135 

125 

315 

MS 
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(A
4) 

Suggest 

suitable 

material 

using 

SAW
 

method. 

Assume 

equal 

weight 
of 

0.25 
for 
the 
all 

attributes, 
A

l 
as non-beneficial 
and 

rest 
all 
as 

beneficial 

attributes 
for 
the 

follow
ing 

case. 

Golege 
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D
epartm

ent 

O
ptional 

Course-I: 

O
ptim

ization 

Techniques 
(05) 

D
eterm

ine 
the 

stationary 

points, 

m
inim

a 
or m

axim
a 

of the 

follow
ing 

function 

f(x) 
=

 2x°-6x* 
+6x 
+

 
10 

b 

(05) 

Write 
a note 
on 

design 
of 

experim
ents 

Q.4 

a) A
 

confectioner 

sells 

confectionery 

item
s. 

Past 

data 
of 

25 20 

15 

0.05 

0.09 

0.19 

0.31 
10 0.36 
05 D

em
and/w

eek 
Probabilities 

Using 
the 

follow
ing 

sequence 
of random

 

num
bers, 

generate 
the 

dem
and 

for 
the 

next 
1

0
 

A
 

tactory 
can 

m
anufacture 

2 products 
A

 
&

 

B. 

The 

profit 
on 

one 

unit 
of (05) A

 
is 
Rs. 
80 

and 
one 

unit 
of 
B

 
is 
RS, 
40. 

The 

m
axim

um
 

dem
and 

of 
A

 
is 
6 

units 
per 

week 
and 
of B

 
it is &

 

units 
per 

week. 

The 

m
anufacturer 

has 
set 

up 
a goal 
of 

achieving 
a profit 
of exactly 
Rs. 

640 
per 

week. 

Show
 

only the 

form
ulation 

of the 

problem
 

as goal 

program
m

ing. 

b) 

(05) W
hat 

are 
the 

various 

non-traditional 

optim
ization 

techniques? 

Expla1n 

(10) any 
one 

with 

illustration 

Describe 

briefly 

geom
etric 

program
m

ing 

c) 
Q.5 
a) 

(10) 

Explain 

multi 

attribute 

decision 

making 

with 

suitable 

illustration. 

b) (05) 

W
rite 

plan 
of 

experiments 

having 
3 factors 

each 
at three 

levels. 

Q
.6 

a) (05) 

com
pany 

produces 

three 

types 
of bearings, 

B
I, 

B2, 

and 
B3, 
on 

tw
o machines, 
A

l 
and 

A2. 

The 

processing 

tim
es 

of the 

bearings 
on 

the 

two machines 
are 

indicated 
in 
the 

following 

table: 

b) 

B3 

Processing 

tim
e 

(m
in) 

for 

bearing: 

B
I 

B2 

M
achine 

12 A
l 4 4 

The 

tim
es 

available 
on 

m
achines 

A
l 

and 

A
2 

per 

day 
are 

1200 

and 

1000 m
inutes, 

respectively. 

The 

profits 
per 

unit 
of 

B1, 
B2, 

and 
B3 
are 
Rs 
4. 

Rs 
2, and 
Rs 
3, 

respectively. 

The 

m
axim

um
 

num
ber 

of 

units 
the com

pany 

can 

sell 

are 

500, 

400, 

and 

600 

for 

B1, 

B2, 

and 

B3. respectively. 

Formulate 
the 

problem
 

for 

maximizing 
the 

profit. 

A2 

(05) 

Explain 

concept 
of robust 

design 

c) 

(05) 

Discuss 
in 

brief 

som
e 

applications 
of 

Optimization 
in 

Engineering 

d) 

*
*

*
*

 

*
*

*
*

 

*
*

*
*

*
 

* 
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2 of 2 67092 

VAn2VD2DV 
AN2VDNN2D<V 

AN2VD92D<VAn2VDn92Ds 

dem
and 

per 

week 

(10) (in 

hundred 

kilogram
s), 

with 

probabilities, 
is given 

below: 

weeks. 
Also 

find 
the 
average 

dem
and 

per 

week: 

52, 
90, 
13, 
23, 
73, 
34, 
57, 
35, 
83, 
94 



Paper 

/Subject 

Code: 

32624 
/ Finite 

Elem
ent 

Analysis 

qp-67664 
Total 
m

arks 
80 

(3
 

Hours) 

Question 

No.1 
is com

pulsory. 

Solve 

A
N

Y
 

TH
R

EE 

questions 

from
 

the 

rem
aining 

five 

questibns. 

Figure 
to 
the 

right 

indicates 
full 

marks. 

20 

ADFOBN4)?Y)4FO:N 

Assum
e 

suitable 

data 

wherever 

required, 
but 

jsstify 
the 

sam
e. 

h and 
p methods 
of mesh 

refinement 

with 

necèssary 

5 

Q.1 

b) Distinguish 

betweepyplane 

stress 
and 

plaHe 

strainconditions. 

Solve 

ANY 

FO
U

R 

questions 

from
 

the 

following. 

a) Distinguish 
betw

een 

illustrations. 
Describe 
the 

significance 
of principle.of 

minimüm 

potent•al 

energy. 

c) 
d) Explain 

convergence 

criteria 
in 

FEM
. e) Explain 10 

OBX403fADFOBX 403)E 
10 

Q.2 
a) Solvefollowing 

differenttal 

equation 

using 

galerkin 

method 

Given 

bqundary 

cohditions 
are: 
u(0) 
ð and 
s1) 
=

 
2. Determing 

(0.5) 

03YDND 

b) Determine 
the 
tw

o 

natural 

frequencies 

oftransverse 

vibrations 
of 
a béam 

fixed at both 

ends 
a shown 
in 
fig. 

Use 

Consistent 

Ma_s 

Matrix: 

Take 

E
I10 

units and 
pA 

10° 

units. 

ADFOBQ03DADEOBX 
E

I 
=

 

10° 

units pA
 

=
 

10° 

units 

unit 

10 
-

-10 

x
=

 
5 : 

Q.3 
a) Solve.the 

following 

diffetential 

equiation 
by 

Rayleigh 
Ritz 

method. 

Given 

Boùndary 

Conditions 
are: 

y(0).y(1) 

0
x

s
1

 10 b) DeteYmine 

theùnknownteactions; 

displacefFent 
and 

element 

stresses 
for 
the stepped 

bar 

shown 
in the 

figurebèlow 
(EsF 

200 

GPa). 

400 
m

m
? 

2
5

0
 

75K
N

 

3
.5

n
m

 

3001nm
200m

nn 
2

0
0

m
m
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lurmped 

ma_s 

matrix, 

goñsistent, 

m�ss 

matri| 

and 
HRZ 
lumping, 

scheme 

with 
suitable 
examples. 



M
ech 

10 

of 50 

mm� 

and 

length 
of 1 meter 

using 

�onsistent 

mass 

matrix 

and 

Com
pare 

with 

exact 

frequencies. 

Take 
E

 
=

 

200, 

GPa 
and 

density 
=

 

7860 

kg/m
 

Take 
tw

o 

Q
.4 

a) 

Find 
the 

natural 

frequency 
of 

axial 

vibrations 
of a bâr 
of uniforA

 

croSS 

Seouo 

10 

nodes 
1, 
2 and 
3 

respectivel. 
For 

the-point 
P 

located 

inside 
the 

triangle, 

determinex 
and 
y 

coordina�es 
if the 

shape 

functions, 

N
0

1
5

 

andN,= 
0.25. 

b) The 

triangular 

element 
has 

nodal 

oordinates 
(10, 

10), 
(40, 
20). 
and 
(30, 
50) 
for 

10 Q.5 
a) Determine 
the 

displacement 
at nodes 
by 

using 

principle 
of miniFum 

potential 

energy 
approach 

K
 

200N
 

10 
D

r 
0BX4()3Y1DAD 

W
1

0
0

 
N

 

b) Find 

nodal 

displ¡cement, 

reaction 

forces 
and 

siresses 
in 

c�ch 

elemjent 
for 
a truss giveg 

below. 

T§ke 
E= 
240 
GPa 
and 
A

 
=

 

10Qmm. 

sX403VDADNsN3 YDADFORN403YDADR 

A03YDADFOPX X40.3YDAD}iNYis 1000 
m

m
 

800] 

+10 
KN 

4
5

 3 

10 

F20 
KN 

A
 

steel 
fn 
of 

diarFeter 
2 

cmlength 

1@cm 
and 

(hermal 

çonductivity 
80 

W/m 

K
 

is eiposed 
to 

ambient 
ir at 40 
G

 

with 

ahèat 

transter 

coefficient 
of 
100 W

/K
. 

Onechd 
of the 
fin 
is ata 

temperatàre 
of 

540'C 
and 
the 

other 
end 
is 

inlated. 

Governing 
H¼ 
is; 

403) 

y403YDADFOBX403YDADFOBX4N DADFOBX403YDA 
DFOBX403YDADFOBX403YDA 

To 

ADFO ANYDrOBX? 
(403)DAr0BX403YDADEOBX403YDADFOBXI 

andg=0*sL 

dx?s 

P= 

Perisheter, 

A
Cross 

section 
h-Heat 

transferoefficiehe 
area 

Where 
m? 

wBX40 

K=Thermal 

cohductivity, 
and 
To 

Ambient 

temperature 

10 

Take 

three 

linerelements. 
of 

equal 

.éngths 
and 

solve 
to 
get 

temperatures 
at these intehediate 

geints. 

Esplain 

th�procedure.of 

Rayleigh-Ritz 

method 

based 
on 

principle 
of stationary 

.j¥DADT9BX403ÝDADFOBX 
BX403YDADFOBX43 

total 
potegmal. 

Page 
2 of 2 

YDADFOBX403YDADFOE 
DÊOBX41 

DFOBN::N)ADFOBX03VDA 
3X403Y ADFOBX 

s03YDADFOB 
NA03YDADFOBX40 

670645 
XO3YI 

linear 

elem
ents. 
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/ Subject 

Code: 

32623 
/ Dynam

ics 
of M

echinerapode: 

1
0

o
6

6
6

E
 

Total 
M

arks: 
80 

M
ech

an
ic 

al R-19 

C
shem

u 

T
E

 Tim
e: 

3 Hrs 

181/2024p 

IM
echanical)D

oM
 

Instructions: 
Q

uestion 

No.l 
is com

pulsory 

Attem
pt 

any 
3 out 
of 
the 

rem
aining 

questions 

Use 

your 

judgem
ent 

for 

unspecified 

data, 
if any 
but 

justify 
the 

assum
ption. 

N
um

bers 
to

 
the 

right 

indicate 

marks. 

11. 

(20) 

A
tem

pt 

any 

four 
of the 

follow
ing 

sub 

questions: 

Q1. Explain W
hat 

do 

you 

mean 
by 

critical 

speed 
of a shaft, 

derive 
an expression 
for 

critical 

frequency 
for 

(5) an 
undam

ped 
shaft. 

a. 
b. 

Explain 

the 

term
s: 

Logarithmic 

decrement, 

M
agnification 

factor. 

Also 

mention 

the 

(5) 

Com
pare 

viscous 

and 

coulom
b 

dam
ping. 

M
ention 

at least 

five 

points 
of difference. 

significance 
of logarithmic 

decrement. 

(5) C. 
d. 

(5) W
hy 

does 

gyroscopic 

couple 

occurs. 

Derrive 
an 

expression 
for 

Gyroscopic 

couple 

C. 

Q2.a 
A

 

body 
of 

mass 
70 
kg 
is suspended 

from
 

a spring 

which 

deflects 

2.0 
cm

 

under 
the 

load. 
It is (10) subjected 

to 
a damping 

effect 

adjusted 
to 
a value 

0.23 

times 
that 

required 
for 

critical 

damping. 

Find 
the 

natural 

frequency 
of the 

undamped 
and 

dam
ped 

vibrations 
and 

ratio 
of successive 

amplitudes 
for 

damped 

vibrations. 

If the 

body 
is 

subjected 
to 
a periodic 

disturbing 

force 
of 

700 
N

 

and 
of frequency 

equal 
to 

0.78 tim
es 

the 

natural 

undam
ped 

frequency, 
find 
the 

am
plitude 

of forced 

vibrations 
and 
the 

phase difference 

with 

respect 
to 
the 

disturbing 

force. 02.b 

The 

mass 
of 
a tuibine 

rotor 
of 
a ship 
is 8 tonnes 
and 
has 
a radius 
of 

gyration 
0.6 
m. It rotates 

(10) at 1800r.p.m
. 

clockw
ise 

when 

looking 

from
 

the 

stern. 

Determ
ine 

the 

gyroscopic 

effects 
in 

the follow
ing 

cases: 
1. If the 

ship 

travelling 
at 100 

km
/h 

steers 
to 
the 
left 
in 
a curve 
of 
75 
m

 

radius, sim
ple 

harm
onic, 

the 

periodic 

tim
e 

being 
20 

seconds 

and 
the 

total 

angular 

movement 

between 

2. If 

angular 

velocity 

of0.03 

rad/s 

clockwise 

A
 

steam
 

engine 

200 

mm 

bore 

and 

300 

m
m

 

stroke 

has 
a connecting 
rod 
625 

m
m

 

long. 

The 

(10) mass 
of the 

reciprocating 

parts 
is 
15 
kg 

and 
the 

speed 
is 250 

r.p.m
. 

W
hen 

the 

crank 
is at 30° 

3. If 
the 

ship 
is rolling 
and 
at a certain 

instant 
has 
an 

when 
looking 
from

stern. 

Q3.a 
to 

the 

inner 

dead 

centre 

and 

m
oving 

outwards, 
the 

difference 
in

 

steam
 

pressures 
is 840 

kN
/m

. 

Q3.b 

The 

disc 
of 
a torsional 

pendulum
 

has 
a moment 
of inertia 
of 600 

kg-cm
² 

and 
is im

m
ersed 

in 
a (10) viscous 

fluid. 

The 

brass 

shaft 

attached 
to

 
it is of 
10 
cm

 

diam
eter 

and 
40 

cm
 

long. 

W
hen 

the pendulunm 
is vibrating, 
the 

observed 

am
plitudes 

on 
the 

sam
e 

side 
of the 

rest 

position 
for successive 

cycles 
are 
9°, 
6° 

and 
4°, 

Determ
ine 

(a) 

logarithm
ic 

decrem
ent 

(b) 

dam
ping 

torque 

at unit 

velocity, 

and(c) 
the 

periodic 
time 
of 

vibration. 

Assume 
for 
the 

brass 

shaft, 

G
=4.4 

x 

1010 

N/m?. 

Q4.a 

In 
a governor 
of the 

Hartnell 

type, 
the 

mass 
of 

each 
ball 
is 
1.5 
kg 

and 
the 

lengths 
of the 

vertical 

(10) and 

horizontal 

arm
s 

of 
the 

bell 

crank 

lever 
are 

100 

m
m

 

and 
50 

m
m

 

respectively. 
The 

fulcrum
 

of 
the 

bell 

crank 

lever 
is at a distance 
of 
90 

m
m

 

from
 

the 

axis 
of 

rotation. 

The 

m
axim

um
 

and m
inim

um
 

radii 
of 

rotation 
of 

balls 
are 

120 

m
m

 

and 
80 

mm 

and 

the 

corresponding 
equilibrium

 

speeds 
are 
325 
and 

300 
rpm. 

Find 
the 

stiffness 
of the 

spring 
and 

equilibrium
 

speed 

when 
the Golege 
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what 
you 

mean 
by 

Dynamically 

Equivalent.systems. 

Státe 

the 
conditions 
for 

system
s 

(5) to 
be 

dynam
ically 

equivalent. 

the 

ship 
is 

pitching 
and 
the 

bow 
is descending 
with 

maximum 

velocity. 
The 

pitching 
is 

the 

extrem
e 

positions 
is 10°, 

and 

If 
the 

crank 
pin 

radius 
is 30 

mm 

determ
ine: 

1. the 

force 
on 
the 

crankshaft 

bearing: 
and 
2. the torque 

acting 
on 
the 

crank 

shaft. 

radius 
of 

rotation 
is 100m

m
. 
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/ D

ynam
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of M
echinery D

eterm
ine 

the 

natural 

frequency 
of 
the 

system
 

show
n 

in
 

Fig 

below
 

A
 

ssum
e 

the 

cylinder 

rolls 

(10) on 
the 

surface 

w
ithout 

slipping. 

C
onsider 

Q4.b 

T
7

7
T

 

Q5.a. 

Four 

masses 
A, 
B, C

 

and 
D

 

revolve 
at equal 

radii 

and 
are 

equally 

spaced 

along 
a shaft. 

The 

(10) mass 
B

 
is 7 kg 

and 
the 

radii 
of C

 

and 
D

 

make 

angles 
of 

90° 
and 

240° 

respectively 
with 
the 

radius 
of 
B. Find 
the 

m
agnitude 

of 

the 

masses 
A, C

 

and 
D

 

and 
the 

angular 

position 
of 
A

 
so 

that 
the 

system
 

m
ay 

be 

com
pletely 

balanced. 

Q5.b 

A
 

machine 
of mass 

one 

tonne 
is acted 

upon 
by 
an 

external 

force 
of 2450 
N

 
at a frequency 
of (10) 1500 

rpm
. 

To 

reduce 
the 

effects 
of vibration. 

isolator 
of 

rubber 

having 
a static 

deflection 
of 
2 

m
m

 

under 
the 

machine 

load 
and 
an 

estim
ated 

damping 

factor 
0.2 
are 

used. 

Determine: 
(a) 
the force 

transm
itted 

to 
the 

foundation, 
(b) 
the 

am
plitude 

of vibration 
of machine(c) 
the 

phase 
lag. 

A
 

vehicle 
of mass 

490 
kg 
and 

total 

spring 

constant 
of its 

suspension 

system
 

is 
60 
x 

10° 

N/m. 

(8) 

The 

profile 
of 

the 

road 

may 
be 

approxim
ated 

to 
a line 

curve 
of am

plitude 
4.0 

cm
 

and wavelength 
of 

4.0 

m
etres. 

Determine 
:(a) 
the 

critical 

speed 
of 
the 

vehicle 

Q6.a 

(b) 
the 

am
plitude 

of 

the 

steady 

state 

m
otion 

of 
the 

mass 

when 
the 

vehicle 
is 

driven 
at critical 

speed 
and 
the 

dam
ping 

factor 
is 0.5; 

and (c) 

The 

am
plitude 

of 

the 

steady 

state 

motion 
of 

m
ass 

when 
the 

vehicle 
is driven 
at 57 

km
/hr and 
the 

dam
ping 

factor 

sam
e 

as 
in 
(b). (5) 

A
 

vibrometer 

having 
a natural 

frequency 
of 4 

rad/sec 
and 

=0.2 
is 

attached 
to 
a structure 
that 

(7) 

perform
s 

a harm
onic 

m
otion. 

If the 

difference 

betw
een 

the 

maximum 
and 
the 

m
inim

um
 

recorded 

values 
is 8 mm, 

find 

the 

am
plitude 

of 

m
otion 

of the 

vibrating 

structure 

with 
its 

frequency 
is 
40 

rad/s. 

Show
 

that 
the 

transmissibility 
ratio 
is l at a frequency 

ratio 
of 
2 Q6.b Q6.c 
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the 

m
ass 

of cylinder 
as M
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