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Mechanical Vibrations

Max. Marks:100

Note: Answer any FIVE full questions, selecting at least TWO full questions from each part.

1

2

a. Derive the expression for workdone

b. Determine the Fourier series rep
(O

(08 Marks)

(12 Marks)

(08 Marks)
(12 Marks)

a. yression for the same, when the system
(10 Marks)
b. its overshoot is 10% of the initial displacement

f the damping factor is reduced to one half of
(10 Marks)

lling over a road with a profile approximated by a sine

ength 14m. What will be the amplitude of vibration at
60km/hr‘7 ; (08 Marks)

b. A machine of mass one tonne is acted by an external force 2450N at a frequency of

1500rpm. To reduce the effects of vibration, isolator of rubber having a static deflection of

2mm under the machine load and an estimated damping factor of 0.2 are used. Determine:

i) Force transmitted to the foundation

ii)  Amplitude of vibration of the machine

iii)  Phase lag of the transmitted force with respect to the external force. (12 Marks)
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PART - B

5 a. A vibrometer having the amplitude of vibrations of the-
performs harmonic motion. If the difference betwe

value is 10mm, determine the natural frequency

ne part as 4mm and & = 0.2
aximum and minimum recorded
ibrometer if the frequency if the

vibrating part is 12rad/sec. (10 Marks)
b. Derive the expression for critical speed of sh 1en the damping is present in the form of
air resistance. (10 Marks)

6 a. Derive the expression for natural 'qu ncies and hence det,, mine the two natural
frequencies for the system shown in Fig.Q.6(a), when m; = m, mo =2mand L; = L and

L,=3L (10 Marks)

E Nﬁg‘
b. Find the al frequency of v1brat10n for the system shown in Fig.Q.6(b) and show that
this is a semi-definite system. : (10 Marks)

shown in Fig.Q.7 by stadola method.
(20 Marks)

7

8 a. Define condition monitoring of a machine and also explain the monitoring techniques
considered in achieving the most effective, safe and efficient operations. (10 Marks)

b. Explain dynamlcﬁ'testmg of machines and also explain the different methods used for

i fa structure. (10 Marks)
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6 a
b.
C.

7 a.
b.
c.

8 a
b.

y Cture Of a hydrauliC
07 Marks)

etermme overall efficiency and
(05 Marks)

Mention the classifica 1 a neat sketch the construction and
working of a double (08 Marks)
A hydraulic motoz
70 bars and it;
speed, theoretic ' i s (06 Marks)

(06 Marks)
Explain wi (06 Marks)
Mention the function and symb representation of the following values:
i) 4/3 direction control value '
ii)  Pressure reducing value :
iil)  Sequence value N
iv)  Pressure compensated ﬂow control value ¥ (08 Marks)
Explain with a neat sketch the working of a poppet value. -~ (06 Marks)
Explain with a neat sketch different types of accumulator.: - (08 Marks)
Explain the working of a double pump ‘hydraulic circuit and mentlon its application.

(06 Marks)

Explain. w1th a circuit dlagram the“ speed control of a hydrauhc motor. (06 Marks)

Name the four proble a hydraulic ‘system and mention the four causes for each

;problem (10 Marks)
plam the desirable fluid and explain any four types of hydraulic
& ' (08 Marks)

types of scaling devices. (02 Marks)

Explain with a neat sketch end cushioning of a pneumatic cylinder. (08 Marks)
Explain a FRL unit of a pneumatic power system. (06 Marks)
Mention the advantages and limitations of a pneumatic system. (06 Marks)
Explain the working 1ick exhaust value with a neat sketch. (06 Marks)
Explain with a circuit diagram direct and indirect actuation of pneumatic cylinder: (08 Marks)
Explain supply air throttling and exhaust air throttling of pneumatic cylinder. (06 Marks)
Explain the seqﬁenfial motion control of two cylinders with a neat diagram, (12 Marks)
Explain the working of radial piston pump with a neat sketch. (08 Marks)
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Seventh Semester B.E. Degree Examu&t%n, Jan./Feb. 2021
Operations Research

5[35*«:

Max. Marks:100

v ‘
{YRPART — A |
a. Briefly explain the scope of Oﬁ“é“?a tion Research |

of plastlc is sufficient,to”

version requires 4 fancy dress of which there aré only 600 per day available. If the company

makes a proﬁt of Rs 3.00 and Rs.5.00 per%)}l respectively on doll A and doll B than how
ly in order to maximize the total profit.

(08 Marks)
&
Lok = 8000x1 + 7000x,
Subject to : 3x; + X2 < 66
X1+ X545
x; £ 2@ o
X2 < 4 . e
X1, X220 s ﬂ’ o (08 Marks)
a. Find the dual O£
Zinax = 5%X1 — 6x7 + 4x3
Subject to : 3x1 + 4%, + 6X3 > 9
— 2%y + ’ZTXj, > 21-
xl, X2, X852 N i (08 Marks) -
f
b. Solve the following L]
Zoin = 4%+ ¥ * \
Subject to': 13x +y=3
4x +3y>6
x+2y<3
Xx,y20 (12 Marks)
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3 a. There are three factories A, B and C which supply goods to/four dealers D1, D,, Ds and Ds.
The production capacities of these factories are 1000, and 900 units per month
respectively. The requirements from the dealers are 900, 8%0, 500 and 400 units per month
respectively. The per unit return (excluding transpoftation cost) are Rs.8.00, Rs.7.00 and

Rs.9.00 at the three factories respectively. The gbll%ﬁf;lg table gives the unit transportation

costs from the factories to the dealers.

Dy
A 4
B 2
Cl#[3 21 V
Determine the optimum solution Bmaxnmze the total returns. (12 Marks)
b.  Solve the travelling salesman probler in the matrix shown bélow
W) |[A[B[C|DJEY
A ‘
B 6
Cl|8
D|5
Eii$5
‘ (08 Marks)
& N\ | Y
4 a. Briefly explain Gomory’s cutting plane'method of IPP., (06 Marks)
b. Find the optimum integer solution{orthe following LPP
Znad=y + %,
Subject to : 3x; +2x, <5 -, X
X2 £ 2 ¢
X1, X2 2‘ s (14 Marks)
S a. Listoutthe diffgg:f\'eﬁpg;es between PERT and CPM. (06 Marks)
b. A project schedulerhas the following ehardcteristics b
‘ Activity | Time (min) | Activity { Time (min)
' 6
5
9
5
& 4
i)”  Draw the netwmk !
i)  Find the project duration time and critical path
iif)  Find the Eg By, L, Lrand totalifloat. (14 Marks)
6 a. Explain the'different types of service mechanisms in queuing. (08 Marks)

b. A post office has three winddws providing the same service. It receives on an average 30
customers per hour. Arrivals are poisson distributed and service time is exponentially
distributed. Each windt v erves as an average 12 customers per hour,

1) What is the probability that a customer will be served immediately?

i)  What is thg])robability that a customer will have to wait?

. g WY . : .

iii)  What is the average member of customers in the system?

iv) What is the average total time a customer must spend in the post office? (12 Marks)
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Explain clearly the following terms:
1) Pay off matrix i) Saddle point  iii) Pure strategy -

(04 Marks)
Solve the game by using dominance principle |
PLA T;ER “B”
1| IV |V
1 z*ﬂ 2 |1
214 31 (3 |2
PLAYER “A” 34413 [7 [-5 |1
& 314 [=1]2
313 [-2]2
(10 Marks)

method

| B, [Bs | Bs
6715
13 ” 4 3 14 6

PLAYER AM$%3 e
7 [13]1

(06 Marks)

(06 Marks)
ree machmes A B and C in the order

y (10 Marks)
Briefly'explain

(04 Marks)



