Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17ME42
Time: 3 hrs
g%g ONE full question from each module.
1 Explain: (i) Kinematic pair (11:‘Tyi3es of links  (iii) Gra§ha“f s criterian (06 Marks)
5 :{: 1

Explain with neat sketches:

(i) Ratchet and Pawl mech i@;n P
(ii) Toggle mechanism .« ¢ A (10 Marks)
Define: (i) Inversion, (ii) Degree, e?@@ézdom
(iv) Kinemafic/chain (04 Marks)
é}%
A

Explain the pogstf‘ﬁctlon and working of f Peaucillier’s mechanism with a neat sketch. Prove
that it gen@@qs an exact straight line. W (10 Marks)
With neat sketch explain Geneva wheel mechanism. (10 Marks)

" ? V:Module-2
The crank of a shder crank }@ecflamsm is 480 M

j%.

ng and rotates at 20 rad/sec in the

following when the cr.
(i) Velocity of slider"../ Fe
(11) Angular Velocn:y of connectmg rodm@

%ﬁl = 'V*~ 20 Marks
W % oany
:ﬁ‘z,.
) ﬁ% m@m@g
Expla' 1 K em s constructlon fdﬁi‘ %mer crank mechamsm (10 Marks)
(10 Marks)

ng complex al, e%ra derlve expression, for velocity and acceleration of the piston and
g p g n

mangular acceleration | ‘6f connecting rod for a reciprocating engine mechanism. Use these

expressions t f@dé‘the above, if the:crank length is 50 mm, connecting rod is 200 mm long

crank angle §0° The crank rqtg;es at a constant speed of 3000 rpm. (20 Marks)
Q %W@M .
AL OR
In a four bar mechamsm“ABCD link AB = 300 mm, BC =360 mm, CD = 360 mm and the
fixed link AD is 600 %mﬁ,“wThe angle BAD = 60°. The link AB has an angular velocity of
10 rad/sec and angular acceleration of 30 rad/sec both clockwise. Determine the angular

velocity and angular acceleration of link BC and CD by using complex algebra method.
i (20 Marks)
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Module-4

7 a. Derive an expression for minimum number of teeth on, “’{\p % to avoid interference.
(10 Marks)

b. A 2.5 mm module, 20° pinion with 36 teeth drives f? r‘w1th 60 teeth. If the centre distance
is increased by 0.65 mm. Calculate:
(i) The radii of the operating pitch circle
(ii) The operating pressure angle
(iii) Backlash produced

(10 Marks)

P -
W

8 An epicyclic gear train, the internalwheels A, B and thew sound wheel C and D rotate
independently about the axis, The wheel E and F rot@e on pin fixed to the arm G. E
gears with A and C, and F gears with B and D. All the wheels have same pitch and the
number of teeth on E ands #re 18,C=28,D = 26
(i) Sketch the arramge @%

(i) Find the number of*teeth on A and B w’
(iii) Ifarm G mak% 150 rpm CW and A is, ﬁxéﬁ find speed of B. (20 Marks)
" Lz
"’ A

Modiile-5
proﬁle of a cam to sueﬂ;@the§ following specification.

Diameter of roller =25 mm 4
Angle of lift = 120°
Angle of fall = 150° “‘ N -

Lift of the follower = 4 %g@
Number of pauses ar€ two of equal mteiq“%l ‘between motlons** ‘During the lift the motion is
SHM. During the=fall the motion is UARM The speed oﬁg;;m??‘fam shaft is uniform. The line

"o,

%

»@%
%

agi

of stroke is cﬁtg of the cam. . (20 Marks)
é\%f?&%g&a
“\(i1i) Pressure angle’
+ (iv) Base anglé% ¢ (08 Marks)
b. Derive an expression for dlsplamai"ﬁnt veloc1ty and acceleration for a circular arc cam
operating afl%t aced follower \&:;mm*the contact is on the circular flank. (12 Marks)

* % Xk k k
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