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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emester B.E. Degree Exammatlon, July/August 2021
Kinematics of Machmes

V-

Max Marks: 100

Dlﬂ'erentlate between N, 7
(i) Higherand Lowerpair & %"
(ii) Mechanism and Machine”™ .~
(ii1) Kinematics and Dynamics * (06 Marks)
With neat sketch explaln the types of ] joints in a kmematlc chain. (06 Marks)
What are the mversmns? Wlth sketch describe varlous 1nvers1ons of 4 bar chain. (08 Marks)

With a neat proportlonate sketch, explam crank and slotted lever quick return motion

mechanism. | / (10 Marks)
Derive an expressmn for necessary condltlon for current steering and explain Ackerman
steermg gear with neat sketch. K 4 (10 Marks)

Ina4 bar mechamsm the dlmenswns of the links are, under AB = 50mm, BC = 66mm,

CD = 56mm, AD = 100mm. At the instant when ZDAB= 60°, the link. AB has an angular
velocity of 10.5 rad/s in the counter-clockwise direction. Determine J -

(1) Angular velocities of lmks BC and CD Clg>

(i1) Velocity of the point E ‘on the link BC when" BE 40mm. o

(iii) Velocity of rubbing at pins A, B, C and D when the radii of the plns are 30, 40, 25 and

35mm respectlvely A N (20 Marks)

& (%

Explain the method of finding acceleratmn of shder crank mechanism using Klen’s

construction L8, - _ (08 Marks)
State and prove Kennedy S theorem e\ 4 (06 Marks)
Wnte a note on Corioli’s component of acceleratlon (06 Marks)

)

In an’ IC engine mechanlsm crank radius is 50mm and connecting rod length is 200mm. The

’z’”crank is rotating at 100 rad/s clockwise. Af a part1cu1ar instant the crank is at 40° from TDC
{  position. For this posmon of the mechanisni, find out the velocity of piston using complex

algebra method S - (20 Marks)
Derive the expressmn for Freudenstem s equation for 4 bar mechanism. (12 Marks)
Explain ﬁmctlon generation for shder crank mechanism. (08 Marks)

Obtain an expression for the mmlmum number of teeth on pinion to avoid interference.
) (10 Marks)

A pinion with 120mm, p1tch diameter meshes with a gear of 400mm pcd. The teeth are of
module 2mm and-“pressure angle of 25°. If the addendum of each wheel is 6mm find the
angle by which the pinion turns to maintain contact. Also find the maximum sliding
velocity, assume pinion is the driver and it rotates at 200 rpm. (10 Marks)
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An epicyclic gear train has a fixed annular wheel A concentrlc with sun wheel C. The gear A
has a 72 teeth and C has 32 teeth. A planet wheel B gears with A and C and is carried on an

arm F which rotates about the centre of A at 181 rpm “Determine the speed of gears B and C.
(20 Marks)

The following data relate to a cam proﬁle Wthh operates a knife edge follower rising with
SHM and lowering with UARM.

Minimum radius of cam 30mm |

Line of stroke of follower is ofﬁset 15mm from the axis of the ¢am’”

&

Lift of the follower 45mm 3

Angle of ascent 70° R’

Angle of descent 120° /4 ¢ o 1 v 1 IBRARY
Angle of dwell in hlghest posmon of follower is 45° ; ;r\N(»/\ly,OHL 560 037

Speed of cam 200 rpm in.CW direction. ‘
Draw the profile of the cam and determine maxunum velocity and acceleration during lift of
the follower. (™. ° A (20 Marks)

A symmetncal cam w1th convex flanks operates a flat-faced follower. The lift is 8mm, base
circle radius 1s 25mm and the nose radius is 12mm. If the total angle of cam action is 120°,
find the radius of the convex ﬂank Detern:une the mammum velocity and the maximum
acceleration when the cam shaft rotates at 500 rpm. , (20 Marks)

* %k k k Xk
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