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2N{8302 Kinematics of, Machines
TIME: 3I{RS
trnstructions: (l) This Question paper has two secrions.

(2) Figures on right indicate full marks.
(3) Assume suitable data i f  necessary,

Q.r
(A)
(B)

TOTAL MARKS: 60
Allempt each section in separate ansu,er book.

SECTION: I

Expiain with the help of a neat sketch working of a Rope brake dynamometer.
For a single block brake as shown in Figure - l, the brake drum is 300 mm and angie of
contact is 80'. The effbrt applied at the free end of the lever is 800 r.r-. The coefficient of
friction between the drum and block is 0.5. Determine the braking torque required and
projected area of the block if bearing pressure is 0.45 N/mrn2.

(04)
{06)

Figure - I
OR

Q. r
(A) Explain with the help of a neat sketclr ri,orking of a Single block of shoe brake. (04)
(B) A torsion dynanrometer is fitted on a turbine shaft to measure the angle of twist. lt is i,t6lobserved that the shaft twists 2o in length o1'20 rn at nA rprn. The shaft ii hollow with 300

mm internal and 400 mrn extemal diameters. What rvill be the power of the turbine? lf a
hollow shafi is replaced by a sol id shafi rvith 350 mrn diameter, what wil l  be the power of
the turbine? Take C : 80 Cpa.

Q.2
(A) Derive an expression tbr frictional torque of a corrical pivot bearing assuming uniform wear (04)

theory.
(B) A thrust slraf l  of a slr ip has 6 col lars of 300 mnl extenral radius and 150 mm internai radius. (06)

The total thrust from the propeller is 100 kN. If  the coeff icienr of f i ict ion is 0.12 and speed
of-the engine 90 rpnr. Find the power absorbed in fr ici ion at the thrust block, assunring (i)
Urri fornr Pressure, and (i i)  Uniform wear.

OR
Q.z

(A) Derive tite expression for the external fbrce required to move up a weight W on an incline (04)
plane' Also give physical interpretation rvhen (i) Frict ion angie is grluter than slop, ( i i)
Frict ion angle is less t lran or equal to slop.

(B) The trtrst of a propeller shaft in a marine engine is taken up by a number of collars, integral (06)
with t lre shaft of 300 inrn diameter. The axial rhrust is 20 kN and the speeci is 75 rnm.
Taking pt = 0.05 and unilbi 'n-r intensity of pressure as 0.3 N/nrrn2, f ind the exiernal dia. oi l the
col lar  and n l tmbet 'o f  co l lars  requi rec i  i l ' t l re  power ' lc rs t  in  f r ic t ion is  not  to  exceed 16.5 kW.
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Q.3
(A) Describe the watt 's paral lei mechanism lbr straight l ine rtot ion and drive the condit ion

uncler rvhich the straight iine is traced'
(B) A cam rotating clockwise with a uniform speed of 300 rpm is to give the roller follorver of

l5 mm eliametlr the following motion:
(i) Follower to rise through a distance of 45 mrn during 120 o cam rotation,

(ii) Follower to dwell for 60o carn rotation'
( i i i )Follower to return to i ts init ial posit ion alr l lq next l20o of cam rotation'

( iv )Fol lower todwel l fbr remain i r rgper iodof60. ]o fcamrotat ion.
l-he rninimum raciius of the cam is:0"*m and the line of stroke of the follower is offset by

15 rnrn from the axis of the cam and the dispiacement of the follower is to take place with

uniform Ve tocity motion on both rise and return strokes. Draw the cam Profile'

SECTION: II

Q ' 4  .  - : - -  - . . r * L  - ^ ^ +  - l
(A) Enlist diff'erent type of gear train. Explain com-pound gear train with neat sketch' Also derive

the equatiorr of tire velocity ratio for compound gear train'

(B) In a revertecl epicyclic gear train as shorvn in Figure -2,the arm A carries two gears B and

C 'an t l acompoundgea rD-E , .Thegea rBn ' t . r l ' t . rw i t hgea rEand thegea rCmeshesw i t l r
gear D, 

'l 'he numbei of teeth on gr*i, B, C *1. 
D are 7i, 30 and 90 respectively' F-ind the

speecl and clirection of'gear C itren gear B is fixei1 arrd the arm A makes 100 r'p'm'

clockrvise '

(04)

(06)

Figure - 2
OR

Q.4  .  , ,  ,  . -  1  , . .  _ ^ .  ( 04 )
{A) Define the fol lowing terms:

l.  L. inl< 2. l t igf,er pair 3. Kinernatic chain 4. Degrees of freedom

(B) An epic.,,,-c lic gear consists o1' three gears A. B antj -C 
as slrowri in Figu re - 3' The gear A 6as (06)

72 irrternal teeth and gear C has S2ixternal teeth'-fhe gear B tneshes w'i th,both A artd C and

is carried on an arm EF rvhich fotates about the center ore ot l8 rpnr' If the gear A is fixed'

deterrline the speed of gears B and C'

Figure - 3
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Q.s The crank and connecting rod of a theoretical steam engine are 0.5 nr and 2 m long (10)

respectively as shown in Figure * 4. The crank makes 180 r.p.m, in the clockwise direction'

When it  has turned 45" from the inner dead center posit ion, deterrnine: l .  velocity o1'piston,

2. angr.r iar velocity of connecting rod, 3. velocity of point E on the connecting rod l '5 tn

irorn the gudgeon pin. 4. velocities of rubbing at the pins of ihe crank shaft, crank and

crosshead when the diameters of their pins are 50 nrm, 60 mm and 30 mrn respectively, 5'

position and linear velocity of any poini G on the connecting rod which has the least velocity

relative to crank shaft.

I

I
I

S,F,C,

Q,s

Figure - 4
OR

peRS is a four bar chairr rvith link PS fixecl. The lengths of the links are PQ = 62'5 mrn; QR (10)

= i75 n-,,r.,; RS = 112.5 rnrn; and PS = 200 nrm.'l'lre crank PQ rotates at l0 rad/s clockwise'

Drarv the velocity aird acceleration diagrarn i.vhen angle QPS = 60o atrd Q and R lie on the

sarne side oi PS. F incl the angular velocity and angular acceleration of l i rrks QR and RS.

Define "lnversion of' Mechanism". Draw sketches
crank mechanism and state their applications'
Describe briefly types of Constrairreci Motions'
Explain thr: fol lorvirts terms:

of any two inversions of double slider t04)

l .  S l id ing pai r  2 .  
' l 'u r r r ing pai r  -1 ,  Screw pai r

Q.6
{A)

(B)
(c)

(03)
(03)

B  r "  
* - * * t
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