50, will be treated as malpractice.

Important Note : 1. On complgting 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

18ME44

rth Semester B.E. Degree Exam‘f@atmn, Jan./Feb. 2023
Kinematics of M@ﬁhmes

a. Define the following :

(i) Link  (if) Kinematic ch (m) Degree of frecdomw(lv) Inversion (06 Marks)

b. Explain Grubler’s criterion fggg ﬁane mechanism. . (06 Marks)
c. What are quick return nfotien mechanisms? When az ey used? Sketch and explain the
functioning of Whitwogth:mechanism. £ 3 (08 Marks)
.,, %ﬁ&'
e ) OR . °
a. Derive an expr@ it for necessary conc;;ﬁ%wof correct steering and explain Ackerman
steering geawgu;h neat sketch. % (10 Marks)
b. Sketch and%g}am following mecha.msng
(1) Druglmk < mechanism (11) seneva wheel. . (10 Marks)

«»%% %Module-z ~y

a. State and prove Kennedy’s thegrem. e g :
b. In a reciprocating enginefhe length of crank is ‘ onnecting rod is
1000mm. The crank rotates at an uniform speed 0f300 rpm in clockwise direction and the
crank is inclined at 30° with inner dead ceﬁ% The centre of éfavﬁty of connecting rod is
400mm from the crank’end. By Klein’s construc

(i) Velocity andsa@eﬁleratlon of plston. & W

(ii) Angular V%fﬂ'y and acceleratl nnectmg rod.
(iii) Velocity and"acceleration at theiee! : i

(06 Marks)

(14 Marks)

P S OR
Ina féur‘fbar mechanism Aﬁg DAD is fixed link o 20 mm long. The crank AB is 30mm

and @ﬁftes at 100 pm ng%]se while CD = O%m oscillates about D. BC and AD are of
ﬁgular velocﬂ;y.z' £ link CD when angle BAD = 60° by
is centre method. (20 Marks)

Using compleXm@gebra derive expressions for velocity and acceleration of the piston angular

acceleratlo@ connecting rod of%s:ﬁdcr crank mechanism. (20 Marks)
*i?% OR

a.  Derive Freudenstein’s e uaﬁ"ﬁn for slider crank mechanism. (10 Marks)

b. Design a four link mec 4riism to coordinate three positions of the input and the output as

follows:

=60° ; (10 Marks)
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A cam rotates at a uniform speed of 300 rpm clocky&_gé and gives an oscillating follower
75mm long, an angular displacement of 30° in &g%tmke The follower if fitted with a
roller of 20mm diameter which makes contact W’ﬁh the cam. The outward and 1nward

"lcrum is 80mm
(20 Marks)

R
A vertical spindle supplied w1th%1§§’e horizontal face at its” io"i‘%r end is actuated by a cam
keyed to a unlformly rotatlnga&hﬁf’]“he spindle is raised thrwgh a distance of 30mm in one
forth remains at rest in one fouirth, is lowered in one third and remains at rest for the
remainder of a completg%volutlon Draw the proﬂ?gassummg the least radius of cam
profile as 25mm and @%ﬂqb spindle moves mthmm%’nn acceleration and retardation on
both ascent and descenf?however during descent dé”c%ﬂerahon period is half the acceleration
period. The ax1s spmdle passes th.rough cdm axis. The cam rotates in anticlockwise

direction. Pe e (20 Marks)
?& §7.
s Modulé-5
Derive aﬁ@@ ﬁ"?éssmn for minimum number of teeth necessary for gear to avoid interference.
4 ol - (10 Marks)

Ay fa7
ard full depth 14%2° g&r have module of Smxﬁ%ff‘he pinion has 15 teeth and the

gear has 60 teeth. Addendum = ] module. mc s
(i) Show that the gear wﬂLmterfere with pinion . %ﬁ_ PPa wuf
(ii) Should the pressure. anﬁe > be increased to ehmmate the interference?’ (10 Marks)
'a &
# V. 4 o
Explain the term train valve and velocity mtkgs“‘“used in gear tﬁiﬁ (04 Marks)

In an epicyclic/gear-train the internal Wheels A, B and the é%pound wheel C and D rotate

independently a ut the axis ‘O”. EJ@MheeIs E and F rotate on a pin fixed to the arm G. E
gears with A¢and C, and F gears with B and D. AI{% wheels have same pitch and the
number.éfiteeth on E and F araf‘% =28,D=26.7

(i) Sketch'the arrangement_* 37 m“@*

(i) Fir yon A and B o

the number of teeth
iii) If the arm G makes<150:t d find the speed of B.

A@vyIf the arm G maﬁ_kgg&%%ﬁmrpm CW and @ ‘A makes 15 rpm CCW find the speed of B.
g R (16 Marks)
M@&@'* * %
Ls 2"
C,
e
@W 20f2
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