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Note: This question paper contains two parts A and B,
Part A is compulsory which carries 25 marks. Answer ali questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.

/% Edch question‘earries 10 marks‘and‘may have a/'b, cas ub questiong. ™™

/" THustrate VourF amwers with NEX T.sketches wﬁerever ",;iecessgi ________

PART- A
(25 Marks)

La}  What is Gruebler's criterion to find the degrees of freedom of a mechanism?
Why is it sufficient to use the Gruebler’s criterion instead of the Kutzback's

s, Criterjon for plane mechanisms? ..

b)/ 3 When does a Kinernatic chain becorne a: i) Strudtre! i) Incomplétely cor
" “and.(ifi) Redundarit?. Answer based-an-the relation ‘between thic nimber of Jinks,
and pairs. [3]
¢) What is ‘Velocity image’ of a kinematic link? Explain with the necessary
geometric construction. 23
d)  Explain the threc types of instantaneous centers for a mechanism. [3]
¢}  Draw the sketch of -a mechanism in which a point produces exact straight line
/%, motion. The migchanism must cbntain only revolute pairs. AN ) B

fy™"Does the AcKertmann steering/gear mechanisim/satisfy theé cond j-ffi"dir-._‘fqr ¢

steering for any angle of turn to the right or left? If nof. why is it still

the Davis steering gear mechanism? {3]

g)  What are the Cams with specified contours? Why are they necessary? Write their
main advantage and limitation. [2]

h}  How do you determine the minimum width of the Flat-faced Follower?  [3)

i) # Define (i} ‘Law of Gearing’ and (ii) Velocity of Sliding’, Ao [2)
Aen o j)deddna reverted gear train, if thgflriymber;; of teeth-of alk the gear. wheels except
" onewheel i§ known; how do you“fifid the’ unknown” value of geir-feeth? ’

(3]
PART-B
(50 Marks)
2.a)  Distinguish between the Drag-Crank mechanism and Double-crank mechanism,
» Withneat sketches. ....... P PR
I a, CrankjandiSlotted levéy Quick-Return ‘métion, mechgnism, derive af

‘expression for the ratio of the'tims of citting stroké to. the time of cuftin g'stroke!
[5+5]
OR
3.a) Describe, with a neat sketch, the rotary engine mechanism as an inversion of

single slider crank chain.

AN 7 tire Tatio of ¢litting siroke to rétur

of the ram is/110,mm, Tind the distance betweeti the fixed centef$; and the slotted™, ..

lever length, [5+5]




4.a) Draw and explain the KLEIN’s construction for the velocity diagram of a
Reciprocating Engine Mechanism? With this construction, how do you find the

A /' velocities of Ahe piston and gonnéciing rod in tefms of the,
FweloCity of thtckank? ™ A

"B Inafour-bar mechaiism ABCD, AD'is the fixed link,"AB is the drivifig link and

CD is the driven link. Show that the angular velocity of CD is to that of AB as

QA is to QD, where Q is the point of intersection of BC and AD produced if

necessary. [5+5]

nifortir angular®
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OR

5. A Inthe, slider-crank mechanism shown-in Figurenl, the-block P reciprocates along, .-, &

A-the fixed ling/CE).{The-crank QA:rotates clockise at a-uniformspeed of 450 rpm.., | - -

! The dimensions of thé links'(in minyare: OA=AB™=950; AP = 400:° For the * -
given configuration, find the velocity and acceleration of the block P. [10]

o) A

Figure: 1
6.a) Determine the greatest permissible angle between the axes of the two shafts which

are connected by a Hooke’s joint if the maximum variation in the speed of the
driven shaft is +6 % of the mean speed. The driving shaft is rotating

/ speed’of 500 gpm.;~ ibbank.com S
by "Show that in Watt’s siraightfine. motién meghinism, the tracii point P on he
coupler divides it in the ratio of the length of the oscillating links which are
connected by it. [5+5]
OR




7.2)  Figure 2a, shows the Ackermann steering gear in neutral position, and the

Figure 2b shows the steering gear when the vehicle
~ also given with the values of

Y A 7 - ; " - A z i o ;
; . 2 & S T SR YT AT 3
Vi ; gram of"Heok’s Joint, the-variation in the

£¢in the Speed of driving shaft and mark the
salient features on the diagram. [5+5]
8. Draw the profile of a cam to give the following motion to a flat-faced follower:
a)Follower to rise through 36 mm during 120 of cam rotation with uniform
( A VQ]OGlty A e A, Al o, - .
LRI ) Follower to dell for 50° of cam rotation FoR i -

/ &)Follower fo retuin 16 its initial position during 99%ef éam rotation with SHM/ -
d) Follower to dweil for the remaining period of cam rotation
The minimum radius of cam is 50 mm. Also find the minimum width of the
Follower from the cam profile diagram, [10]
OR

when the cam is 25° from the full-lift position. [10]
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lO.j;a) ﬁ"wo i’;wolut'é: gea‘rs.ﬂof 300 préssur}: angle have 2
have an arc of contact which exceeds the circular pitch by 60%. Calculate the
addendum of the gears.

b) A simple Epicyclic gear train is shown in the figure 3. Deduce, from

5 teetfi each, They dre required to

fundamentals,
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Figure: 3
OR
11.a), Deduce an expression.for the velocity-ratio of two mating helical gears-in terms of;

Y g
h L

.........

/" their Felix angles A Iso provqx%hefﬁ_ the ¥R is equalto%', where T|andT2 are the”

2
number of teeth on the driver and follower wheels.

b) The gearing of a machine tool is shown in Figure 4. The motor shaft is connected
to the gear A, and rotates at 975 rpm. The gears B ~C, and D -E are compound
wheels fixed to parallel shafts, and rotate together. The final gear F is fixed on the

&, output shaft ‘G, If the number of tecth-on gears-A, B;€, D, E, and F are 20, 50,

25

75, 26, and.6 respectively,find the speed of:tﬁbeB{geaF'E :

the expression for velocity ratio of the gear train, [5+5]




