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FUNDAMENTALS OF MECHANICAL ENGINEERING

[TIME: 3 hrs.] ) [Max. Marks: 70]
Note: Artempt Al Questions. ANl Question carry equal marks,

Q1. Answer ALL parts, Marks
j;i)’ Define the followings: . 2.5
(i) Lami’s theorem
(ii) Modulus of rigidity
(iii) Poisson Ratio
(b) ABCD is a square, each side being 20 ¢cm and E is the middle point of AB. 3.5
~ Forcesof 7,8, 12, 5,9 and 6 KN act on the lines of directions AB, EC, BC,
BD, CA and DE respectively. Find the magnitude and direction of the

resultant.
7 kN
‘“-'-tr— 20cm —k  BkN
8 < T > 12 kN
ERNw BN 20cm
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9 kN e 5 kN
A simply supported beam AB of span 6 m is loaded as shown in given Figure, 7
Find the support reactions at A and B.
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OR
A hn]l'l?w ste:-:!. tube 3.5 m long has external diameter of 120 mm. In order to
determine the internal diameter, the tube was Subjected to a tensile joad of 400
kN and extension was measured to be 2 mm.

If the modulus of elasticit for th
- - . - E
tube material is 200 GPa, determine the internal diameter of the tube. d

Q2. Answer ALL parts.

Ja)‘ Explain with figures what do

you understand by quasi-stat:
Zeroth law of thermodynamics. Y quasistatic process. State 7

OR

em? Explain the various t

Explain_themmdynamic syst ypes of thermodynamic

. Systems and thermodynamic equilibrium.
. . l-lIck Statement and explain PMM-I] also,
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Q3. Answer ALL parls.

S

Discuss different types of fluids. Calculate the specific weight, density, specific
volume and specific gravity of two litre of a petrol whose weight is 14 N.

oRr
How do you measure pressure by bourdon tube pressure guage? Explain with
the help of suitable diagram.
Give the classification of turbine. Explain the construction details and working
of Pelton turbine.

Answer ALL parts.
Explain the working of four stroke S.I. engine with suitable sketch. Differentiate

between Sl and CI engines.
Explain the functions of the basic engine components with suitable diagram.

OR
What do you understand by regenerative braking? How hybrid Electric vehicle
differs from conventional engine? Wiite down the advantages and
disadvantages of electric vehicle.

Answer ALL parts.

What do you understand by error? Give its type with suitable example. Dicsuss
what is calibration and why it is necessary?

What do you understand by mechatronics? Write down the objectives,
advantages, disadvantages, and application of mechatronic in brief.

OR

Give short notes on:
(i) Sensors and transducers

(ii) Venturimeter
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