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Q.1 The arms of a porter governor are pivoted on the governor axis and are each 0.25 m long. Mass of each ball is 5 kg and the mass of the sleeve is 40 kg. The arms are inclined at an angle of 300 to the governor axis in lowest position of the sleeve. The lift of the sleeve is 5 cm. Find the force of friction at the sleeve, if the speed at the moment it rises from the lowest position is equal to the speed at the moment it falls from the highest position. Also find the range of speed of the governor. (CO1-PO2, Level-4)




[4]
Q.2 A Proell governor has equal arms of length 300 mm. The upper and lower ends of the arms are pivoted on the axis of the governor. The extension arms of the lower links are each 80 mm long and parallel to the axis when the radii of rotation of the balls are 0.15m and 200 mm. The mass of each ball is 10 kg and the mass of the central load is 100 kg. Determine the range of speed of the governor. (CO1-PO2, Level-3)



 [4]
Q.3 A governor of Hartnell type, the length of ball and sleeve arms is 40mm & 80 mm respectively. The mass of each ball is 1.2Kg. The extreme radius of rotation of balls is 70mm & 105mm. The distance of the fulcrum of each bell-crank lever is 75mm from the axis of rotation of governor. The minimum equilibrium speed is 420rpm and maximum is 4% higher than this. Neglecting the obliquity of arms, Determine: 

(CO1-PO2, Level 5)             [4]

(i) Spring stiffness


(ii) Initial compression of spring


(iii) Equilibrium speed corresponding to radius of rotation 95mm.
Q.4 Explain how a ship is established to counter act the effect of tidal waves coming from the front direction.
 

A ship is pitching through a total angle of 18o. The oscillation may be taken to be SHM and completes in 25 seconds. The turbine rotor is equivalent to a solid circular steel disc of 200 mm diameter and 40 mm thick. When viewed from back, the rotor rotates clockwise at 3600 rpm. Find the effect of gyroscopic torque when the bow is rising up.       (CO3-PO2, Level 3) [4]
Q.5 A four-wheeled trolley car of mass 2500 kg runs on rails, which are 1.5 m apart and travels around a curve of 30 m radius at 24 km/h. The rails are at the same level. Each wheel of the trolley is 0.75 m in diameter and each of the two axles is driven by a motor running in a direction opposite to that of the wheels at a speed of five times the speed of rotation of the wheels. The moment of inertia of each axle with gear and wheels is 18 kg-m2. Each motor with shaft and gear pinion has a moment of inertia of 12 kg-m2. The centre of gravity of the car is 0.9 m above the rail level. Determine the vertical force exerted by each wheel on the rails taking into consideration the centrifugal and gyroscopic effects.                    (CO3-PO2, Level 5)  [4]
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Assignment- I

	QN
	Question
	CO
	PO
	Level
	Marks

	1
	Derive the equation of specific speed of pump.
	1
	1
	1
	4

	2
	Show that the pressure rise in the impeller of a centrifugal pump when frictional and other losses in the impeller are neglected is given by:

[image: image2.png][¥ez +13 — v 2e0mer




.

where [image: image4.png]Ve, andVE,



   are velocity of flow at inlet and outlet, u2 =tangential velocity of impeller at outlet and

 Ø =vane angle at outlet.
	1
	8
	2
	4

	3
	Derive an expression for the head lost due to acceleration in the  reciprocating pump
	1
	2
	2
	4

	4
	A single acting reciprocating pump has a stroke length of 15cm. The suction pipe is 7metre long and the ration of the suction diameter is3/4. The water level in the sump is 2.5m below the axis of the pump cylinder, and the pipe connecting the sump and pump cylinder is 7.5cm diameter. If the crank is running at 75 r.p.m , determine the pressure head on the piston:
(i) In the beginning of the suction,
(ii) (ii) In the end of the suction 
(iii) (iii) In the middle of the suction stroke. (f =0.01)                        


	2
	2
	4
	4

	5
	 Explain Priming in Centrifugal pump.
	2
	2
	4
	4
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Assignment- 1

Note: - Each Question carries 4 marks.

1.Write the comparison between four - stroke S. I. & C. I. Engine.


[4]
2.Describe with a neat sketch the working principle of a crankcase scavenged two stroke engine?











[4]
3.Explain valve timing diagram for two - stroke C. I. Engine.



[4]
4.Explain the stages of combustion in CI engine with the help of pressure crank angle diagram.












[4]
5.Explain the phenomenon of knock in CI engines and compare it with SI engine knock.[4]
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Assignment- 1

Note: - Each Question carries 4 marks.

1.  Derive an expression of Lame’s equation.  (CO-3, PO-1, Level-2) [4]

2 A cylindrical vessel whose ends are closed by means of rigid flange plates is made of steel plate 3 mm thick. The internal length and diameter of vessel are 50 cm and 25 cm respectively. Determine the longitudinal and circumferential stress in the cylindrical shell due to an internal fluid pressure of 3MN/m2. Also calculate increase in length, diameter and volume of the vessel.
(CO-3, PO-1, Level-3) [4]
3. Derive the Euler formula for buckling load, when both Ends of the column are hinged or pinned.                                           


(CO-4, PO- 1, Level-2)
[4]



4.  A 1.5 m long column has a circular cross section of 5 cm diameter. One end of the column is fixed in direction and position and the other is free. Taking FOS as 3 calculate the safe load using.

(i) Rankine Gordan formula yield strength 560Mpa and Rankine constant = 1/1600 for both ends pinned.

(ii) Euler formula, E = 120 GPa

                  






(CO-4, PO-1, Level-3)
[4]
5. A pipe of 400 mm internal diameter and 100 mm thickness carries a fluid at a pressure of 80 MN/m2. Calculate the maximum and minimum intensities of circumferential stresses across the section. Also Sketch the radial stress distribution.













(CO-3, PO-1, Level-4) [4]




