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BASIC MECHANICAL ENGINEERING
(2003 Course)

Time : 3 Hours] [Max. Marks : 100
Instructions : ¥ - DEC 2007
(1) Answers to the two sections should be written in separate

books.

(2) Black figures to the right indicate full marks.
(3) Neat diagrams must be drawn wherever necessary.

(4) Use of logarithmic tables, slide rule, mollier charts,
electronic pocket calculator and steam tables is allowed.

(5) Assume suitable data, if necessary.

Q1) A

®

SECTION - 1
UNIT - 1
Differentiate between the following : [08]

(1) Point Function and Path Function
(2) Microscopic and Macroscopic Approach

A system undergoes thermodynamic cycle consisting of four
different processes. During the one cycle system rejects 170 kJ
of Heat. The system completes 100 cycles per minute.
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Complete the following table : [06]
Process Q(kJ/min) W(kJ/min) AU(kJ/min)
1-2 0 2170 -
2-3 21000 0 -
3-4 2100 - -36600
4-1 - - -
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The temperature ‘t’ in degree celcius on a thermometric scale
is defined in terms of d property of the fluid ‘P’ by relation
t = alnP + b, where ‘a’ and ‘b’ are constants. At the ice point
and steam point temperatures the valves of ‘P’ are 1.86 and

* 6.81 respectively.

Evaluate the temperature corresponding to the reading of

P =2.5 on thermometric scale. [04]
OR
State first law of thermodynamics with its limitations. [04]

Derive the continuity equation stating law of conservation of
mass. [06]

A centrifugal pump delivers 3m’ of water per min. at 30°C.
The suction and delivery pressures are 80 kPa and 3 bar.
Diameter of the suction and delivery pipes are 15 cm and 10 cm
respectively. The difference between suction and delivery head
is 15m. Neglecting the changes in internal energy find the power
required to operate the pump.

Assume Qwater = 1000 kg/m?. [08]
UNIT - 2

Draw sketches only showing the working of four stroke SI
engine showing all four strokes and respective positions of piston. [06]

Explain construction and working of Reciprocating Water Pump. [06]
Differentiate between Fire Tube and Water Tube Boilers. [04]
OR

Draw neat sketch and explain the working of simple impulse
turbine commonly used in hydraulic power plant. |05]

With suitable sketch explain, how Window Air Conditioner
works ? . _ [05]

Explain with the schematic sketch the construction and working
of single stage, single acting reciprocating air compressor.  [06]
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UNIT - 3

Explain the working of steam power plant with neat sketch. [06]

State advantages of Renewable Energy Sources. Why are these

not very popular ? [04]

Explain with neat diagram the working of passive direct

circulation solar water heater. |06]
OR

What are desirable properties of good insulating material ? Give
atleast four different examples of insulating materials commonly

used. [04]
Explain electrical analogy of heat transfer and write expression
for heat conduction resistance for slab. [04]

A furnace wall consists of three layers of thickness 250 mm
(k = 1.65 w/mK), 100 mm (k = 9.2 w/mK) and 150 mm
(k = unknown). The inside of the wall is exposed to the gas
at 1250°C with convective heat transfer co-efficient 25 w/mK
and the wall inner surface is at 1100°C. The outer surface is
exposed to the air at 25°C with convection co-efficient
12 w/mK. Determine the unknown thermal conductivity. [08]

SECTION - 11
UNIT - 4

Explain construction and working of a Radial Drilling Machine. [06]

Explain with figures, the operation of boring, external grooving

on centre lathe. [06}

Discuss advantages and disadvantages of CNC Machines. - [06]
OR v

Explain electric arc wélding process with figure, mentioning

2 applications. : [06]

Explain soldering operation with figure, giving two applications. [06]
Draw neat sketches for following operations on drilling machine : [06]
(1) Reaming '

(2) Tapping
(3) Countersinking
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UNIT - 5
Explain the following operations on press with neat figures :  [06]
(1) Shearing
(2) Perforating
(3) Curling

Explain design process with steps involved in it. [06]

Define Stress, Strain and Modulus of Elasticity, giving unit for

each. 104]
OR

Define terms, limit, tolerance and fit. Recommend a fit for - [06]
(1) Sunk Key and Shaft

(2) Piston and Cylinder

(3) Bush bearing and housing

Explain with figures different stresses induced in a machine
component. ! [06]

Define factor of safety in design, giving its significance. [04]

UNIT - 6
Write a short note with neat figure on single plate clutch. [06]
Explain with neat figure universal coupling giving its application. [06]
Differentiate between the following : 104}
(1) Rack and Pinion - Pair of Spur Gears
(2) Helical Spiral Gears
(3) Bevel Gear - Worm and Worm Wheel
(4) Clutch - Coupling

OR

What is a Governor ? Explain centrifugal governor with figure. [06]
Write a short note with figure on roller contact bearing. [06]
Recommend a drive for following applications :
(1) To transmit poWer between two parallel shafts 2 meters apart
(2) To transmit power between skew shafts
(3) To lift weight through long distance
(4) In centre lathe head stock [04)
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