50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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,,yangular velocity and an ular acceleratron gt ];nks BC and CD by graphical methods.
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)
Fourth1 Semester B.E. Degree Exammatlgn, Jan./Feb. 2021
g Kinematics of Machmery

3 leIodule—l f
Define the following terms : Inyersi i) Degree of freedom
iii)  Structure iv) Mechas ism. (04 Marks)

Explain with neat sketch, Beanr,Engme and Whit worth qulck return mechanism. (10 Marks)

Find the degrees of freed (06 Marks)

Derive the expression for the condrtlon of correct' sfeenng y (05 Marks)

Explain with sketch Pantograph Mechanism arid" Geneva Wheel Mechamsm (10 Marks)

With a neat sketch, explam Peaucellier Strarght line mechamsm (05 Marks)
j Module- N

Define the followmg 4

i) Linear and*Angular velocity ¢ 11) ‘yLmear and Angular Acceleratlon (04 Marks)

A four bar mechanism ABCD, is pin jointed at ends and the link AD is fixed of length
600mm*”§{1:he links AB BC and CD are 300mm , 360mm and 360mm respectively. At certain
instant t}}e link AB makes an angle of 60° with lmk AD. If the hnk AB rotates at an angular
velocrty of 10 rad/sec and“ an angular accelerat1on of 30 rad/sec” both clockwise. Determine

(16 Marks)

centres. (%, "?i_:_,,J* (04 Marks)
Explain Klein®s construction for slider crank mechanism. (08 Marks)
In a slider crank mechamsm the crank OA = 300mm and connecting rod AB = 1200mm.
The crank OA is turbed” 30 sfrom 1.D.C. Locate all instantaneous centre if the crank rotates at
15 rad/sec clockwrse ﬁnd i) Velocity of slider B ii) Angular velocity of connecting
rod AB. (08 Marks)

Module-3

Using Complex Algebra derive expression for Velocity , Angular velocity , Acceleration and
Angular acceleratron of Coupler link and output link of a four bar mechanism. (20 Marks)

1of2
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OR
6 a. Derive Freudenstein’s equation for slider crank mechanisrﬁ' (08 Marks)
b. In a reciprocating engine length of crank is 250mm and ength of connectmg rod is 1000mm.
The crank rotates at a uniform speed of 300 rpm CW. Crank is at 30° from I D.C. Determine
i) Velocity of piston and angular velocity of connectmg rod.
if) Acceleration of piston and angular acceleratlon of connecting rod by Complex Algebra
method from first principle. 4 (12 Marks)

Module—4
7 a. State and prove that the Law of Gear tooth action for constant veloc1ty ratio. (08 Marks)
b. The following are particulars of pan' of spur gears. Number of teeth on pinion=19 ,
Number of teeth on gear =47 , Pressure angle =20° | Module 6.5mm |,
Addendum = 6.5mm, determme ), ‘Number of pairs of teeth of contact.
11) Angle turned thrush by p1n1on ‘and gear when one pair of teeth is in contact.
iii) Ratio of velocity of shdmg to rolling velocity at.the instant the engagements begins, the

engagement terrmnate and at pitch point. (12 Marks)
o OR
8 a. Sketchand explam 1) Reverted gear train ., “1ii) Epicyclic gear train. (06 Marks)

b. An Epicyclic gear train as shown in fig. Q8(b) below, has a sunwheel S of 30 teeth and two
planet wheels P of 50 teeth. The planet wheels mesh with the internal teeth of a fixed
annulus AThe driving shaft carrying the sunwheel transmits 4 KW at 300 rpm. The driven
shaft is! connected to an arm which carries the planet wheels. Determine the speed of the
driven shaﬂ and the torque transmltted if the overall efﬁ01ency is 95%. //;iﬂ

R’ ; n-nnvlnrwhsl A 5

(14 Marks)

~ “Module-5

9 Draw to a full SIZC the profile of the .cam which will g1v a ) lift of 38mm to a follower carrying a
roller of 25mm ‘diameter. The axis of follower is off-set’by 18mm to the right of the axis of the
cam. Ascent of follower takes, place with SHM in 0.05sec followed by a period of rest 0.0125
sec. The'follower by thin descent with VARM- dunng 0.125 sec, the acceleration being 3/5 times
retardation. The cam rotates in clockwise durectlon at a constant speed of 240 rpm and the base
c1rcle Ttadius is 50mm 9 (20 Marks)

10 a. Explain the Yollowmg 1) Dlsc«cam with Translating follower 1) Wedge cam with
translating follower iii) Cylmdncal cam with osc1llat1ng follower. (06 Marks)

b. In a four stroke petrol engine the crank angle is 4° after .D.C when the suction valve opens

and 50° after B.D.C when. /the suction valve closes. The lift is 10 mm the nose radius is

2.5mm and the least radnis of cam is 20mm. The shaft rotates at 600 rpm. The cam is of
circular type with a cncular nose and flanks while the follower is flat faced. Determine the
maximum velocity , maximum acceleration and retardation of the valve. What is the
minimum force: exerted by the springs to overcome the inertial of moving parts weighing
250gm. %/ (14 Marks)

* ok k% %
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