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Instruction: I All questions are compulsory.
2 Figure right to the queitions indicate full marks.
3 Draw figures and give proper notations.
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Section -I

Que - I (a) Explain the Ackermann steering gear mechanism with neat sketch.
(b) Explain the Difrerential gear box with neat sketch.

OR
Que - 1 (a) Explain the velocity of rubbing with neat sketch. I04l(b) The crank of slider crank irrechaiiism rotates ciockwise ar a constant [0s]SpTd of 300 rpm. The crank is 150 rnm and the connecting rod is 600

mm long. Determine (l) linear veiocity and acceleration of the mid
point of the connecting. rod, @ angurar verocity and angurar
acceleration ofthe connecting rod, at u rrank angle of45'o fiom the inner
dead centre

Que - 2 (4 What is the difference between a sirnple gear train and compound gear l05ltrain? Explain with the help of sketches.
(b) A torsion d;namometer is fitted^to a propeller shaft of a marine engine. I07]It is found that the shaft r'wist 2o inatength of 20 m at120rpm. Iithe

shaft is hollow with 400 mm extemai diameter and 300 mm internal
diiuneler, find the power ol'the engine. (Modulus of rigidity for the shaft
rnaterjal = g0 Cpa).

OR
Que - 2 (a) What are the types of absorption dynamometer? Explain any one of I05lthern with neat sketch.

(b) In an epicyciic gear train is shown in figure (a). The number of teetli on 1l)?lA and B are 80 and 200. Detennine the speed of ann A, (l) if A rotates
at i00 rpia ciockwise and B at 50 rpm anticlockwise, (2) ii Arotates at
100 rpm clcrckwise and B is stationaiv.
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, classify' and explain the follower according to shape of the follower
with neat sketch.

Base on the followingdata in drawing the profile of cam in which a
roller follower is raised and lowered with simple harmonic motion:
Radius of roller: 10 mm
Least radius of cam = 25 mm
Lift of follower = 50 mm
Angle of ascent = l20o
;Angle of dwell between ascent and decent:30o
:,Angle ofdescent: 600 ,
Remaining angle of dwell = l50o
Cam,rotalion is in clockwise direction.

I

Define (1) Mechanism (2) Machine (3) Rigid Body (4) Strucrure(5)
linkage (6) Inversions.
Draw and Explain the Inversions of the four bar chain mechanism.

OR
Enlist approximate straight line motion mechanism and explain any one
ofthem.

Draw and Explain the Inversions of the double slider crank mechanism.

Derive the equations for when body is moving down the plane with neat
sketch.
In the thrust bearing, the external and the internal diameters of the
contacting surface are 320 rnm and 200 rnm respectively. The total axial
load is S0 kN and the intensity of pressure is 350, kN/m2. The shaft
rotates at 400 rpm. Taking p- 0.06, calculate the porver lost in
overcoming the friction. Also tind the number of collars required fbr the
bearing.:

OR
Derive the equations of flat collar bearing for (l) tJnifonn pressure,

(2) Uniform r.vear.

(b)

Que-A  i (a )

(b)

Que - 5 (a)
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Que - 5 (a)

(bi An Eflbrt of 1500 N is required to just rnove a body up on incline plane I05l
of angle 120, force acting parallel to the plane. If the angle of inclination
is increased to l5o. then the effbrt required is 1720 N" find the weight of
body, and coefficient of fliction.

Que - 6 Atternpt any Thnee. t12l
(a) Explain and Derive the equations for body at the rest with neat skelch.
tb) State the types of friction and explain them in details.
(c) Derive equations for band brake for a>b. F downwards for both

rotatioirs.
(d) The diametcr oi'the brake clrunr cila siligie block brake is 1m. trt sustains

240 Nni +f' torque at 400 rprn. 
'iire 

caefl'icient of iriction is t).32"
L.\e{*rtttinc the r"eguirer-i trcrce io be a;;piir:ii:r;he,-r ili,: argle cl'cJfiiaci is
1a )35 ' ' i l nd i l r !  i 0 t ) ' - . g i i ' en tha ta -8 iX . r : : : i r ' t " b :  l 5 { , r i n ;nan i i , : - 2 : r "nm.
Agsumc ilie rcriatiorr i-1'dr.uni clorliu,i5s and antielocklvise.
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