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marks for the question. Make justified assumptions wherever necessary. 

1. A rope drive is required to transmit 230 kW from a pulley of 1 metre diameter running at 
450 rpm. The safe pull in each rope is 800 N and the mass of the rope is 0.46 kg per 
metre length. The angle of lap and the groove angle is 160° and 45° respectively. If the 
coefficient of friction between the rope and the pulley is 0.3, find the number of ropes 
required. [8] 

2. A universal hook joint is operated such that the allowable variations in the speed of the 
driven shaft should not exceed ± 5% of the mean speed of the driving shaft. This 
universal hook joint is operated such that maximum output torque is available. The value 
of this max. torque is 35 Nm. The value of moment of inertia is 0.35 kg m2. Find the 
angular velocity and rpm of the driving shaft for the above configuration. Make justified 
assumptions. [8] 

OR 

3. In a hook's coupling connected between a pair of shafts the angle between the axis is 18° 
t2 2 d~ 

and tfJ = -- 2t + 4t, tE(0,4) where, -. = y where, ,,_, = w w = 
3 dt Imax a· a 

~fon_n speed o~ drivi~~ shaft. The flywheel is a ~isc of varying mass, _and is related to 
Its radms as, m - 111o r . If mo=7, and r=...J2 em, Fmd the energy supplied for flywheel. 
[Take maximum acceleration condition into account]. [8] 

4. In a whitwo:th quick re_turn _mot~on mecha~sm, _as shown in Fig.l, OA is crank rotating 
at 30 r.p.m. m a clockwise directiOn. The dimenswns of various links are: OA = 150 mm; 
0~. = 100 mm; CD = 125 mm; and DR = 500 mm. Determine the acceleration of the 
shdmg block R and the angular acceleration of the slotted lever CA. [8] 

]) 



5. A crossed belt drive is to transmit 7.5 kW at 1000 rev/min of the smaller pulley. The 
smaller pulley has diameter 250 mm, the velocity ratio is 2, and the centre distance is 
1.25 m. It is desired to use a flat belt 6 mm thick with an expected coefficient of friction 
0.3. If the maximum allowable stress in the belt is 1.7 MPa determine the necessary 
leather belt width b. The leather has a density of 970 kg/m3• [8] 

Fig.2 
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6. A shaft transmits maximum power from a pulley to a flexible coupling. The shaft rotates 
at 900 rev/min, the pulley is 400 mm jn diameter; the b,elt- strands are horizontal, and the 
leather belt is 50 mm wide and 6 mm thick. Maximum stress in the belt is 2 MPa, and the 
coefficient of friction is 0.3. If the shaft,is to be checked for strength at section A-A, what 
bending moment and what torque should be used? Leather has a density p = 970 kg/m3
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[8] 

7. Design a compound train for an exact train ratio of 180:1. Find a combination of gears 
that will give that ratio so that no design limit shoul'd be more than 10:1 at any stage. 

[8] 

8. Write short notes on: 
[12] 

(i) Chain and sprocket arrangement 
(ii) Bending moment diagram 
(iii) Higher and lower kinematic ~airs 
(iv) Shaft design 
(v) Slider crank mechan~sm 
(vi) Inversion ofmechantsm 
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