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Note: 1) Question paper consists of Part A, Part B.
i1) Part A is compulsory, which carries 25 marks. In Part A, answer all questions.
111) In Part B, Answer any one question from each unit. Each question carries 10 marks
A ~and may have a;b.as sub questmns A A ST A T

(25 Marks)

State the applications of the gyroscope. [2]
State the conditions for the equilibrium of a rigid body when it is acted by two forces
and a torque. ) [
;;"Speclfy the uses of mmmg moment dla "'am of rec1pro tmg engmes .. [
‘Explain the working of flywheel. \ e £\ [
Explain the terms: friction circle and fnctlon axis. [
What is the use of Dynamometers? Name different types of dynamometers. [3]
[
[
[
[

Define effort and power of a governor.
What is the function of a governor? How does it differ from that of a flywheel?
Sketch the longitudinal, transverse and torsional free V1brat10ns

:_.--What do. you understand by wh1r1mg ef a shaft‘?

(50 Marks)

2.a)  An aeroplane makes a complete half circle of 50 metres radius, towards left, when

flying at 200 km/hr. The rotary engine and the propeller of the plane has a mass of

500 kgrand a radius, of gyration of 0.3 m. The engme rotates at 2500 rpm clockwise. e
5.__when ~iewed from the rear Fmd thb gyroscoplc coup}e t;)n the: alrcraft and state ItS___:"
effect on it. T e
Explain the effect of the gyroscopic couple on the reaction of the four wheels of a
vehicle negotiating a curve. Also find the total reactions on the four wheels considering
the weight and the centrifugal effects. [4+6]

OR

e 3 A.slider-crank mechanism shown.in figure 1 is subjected to piston load of 1 kN, . e
SRR N AN ‘AB = 250 mm, BC = 600 mm. Detérmine the input: to;rque to lmk AB/ for the static Y
et F N "eqluh’onum of the mechanism. Use. analytical method: wl /N [HO)X




10.a)

A single cylinder vertical engine has a bore of 300 mm, a stroke of 350 mm and a

__..-Lonneetmg rod of length 700 mm. The’ we1ght of the remprocatmg parts is 125:kg
When'the, prston is at” quarter-stloke from TDC. ami s moving® downwards the. net.-"

moment on the crankshaft [10]
OR

A three cylinder single acting engine has its cranks set equally at 120° and it runs at

600 rpm. The torque- -crank angle diagram for each cycle is a triangle for the power

stroke with a maximum-torque of 100 N-m at 60° from dead centre-of cerresponding,
i___crank ‘The torque on the Teturn stroke is.zero. The mass ef the ﬂywheel is. 10 kg and
has“a radius of gyration of 100 innt. ‘Detérmine the power developed; coefficient of

fluctuation of speed, coefficient of fluctuation of energy and maximum angular
acceleration of the flywheel. [10]

Describe with a neat sketch the working of a multi-plate friction clutch.
Draw the schematic diagram of a flat pivot bearing. Derive the expression for total

{'fnctlonal torque on the bearmg for umform pressure and for un1f0rm wear [4+6]

Descr1be w1th the help of a neat sketch the pr1nc1ples of operatlon of an 1nternal

expanding shoe. Derive the expression for the braking torque.
Explain with a neat sketch the functioning of a belt transmission dynamometer.  [6+4]

A Hartnell governor having a central sleeve spring and two right-angled bell crank

:_.--levers moves between 290 rpm a_nd 3lO rpm for a sleeve l1ft of lSmm The sleeve anns--.___

120 mm from the governor axis and mass of each ball is 2 5 kg The ball arms are"

parallel to the governor axis at the lowest equilibrium speed. Determine loads on the
spring at the lowest and the highest equilibrium speeds and stiffness of the spring. [10]
OR

Explain why only a part of the unbalanced force due to rec1procat1ng masses is

___balanced by revolving mass. , A - A
-Four masses A, B, C. and'D revolve at equal radii and are equally spaced aleng a shaﬁ re
The mass B is 7 kg’ and the radii 6f € and D make angles of 90° and240° respectively” *

with the radius of B. Find the magnitude of the masses A, C and D and the angular
position of A so that the system may be completely balanced. [3+7]

A cantilever shaft 50 mm diameter and 300 mm long has a disc of mass 100 kg at its

free end. The Young's modulus for the shaft material .is 200 GPa. Deterrmne the
:;:"trequency of longltudmal and transverse vibrations of the’ shaft { ":-.
‘Explain the Dunkerley’s method to-find the fundamental frequency. ofa shaft carrymgif

several loads. [5+5]




OR
_,.-Determme the natural frequency and posmon of the node for the ffee torsional

£100 mm ¢ [50 fm ISO mm
o s o e N e
«——0.5 m—|-— —-l~— 0.5 m——
600 kg n'|2 ) Jo =200 kg- mz_ ,,,,,,,,,,,,




