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1. The stiffness of a closed coil helical spring is such that it deflects 36 mm when an axial force, of 10 N is applied on the end of the hook. Calculate the mass to be hung on the hook so that, when set vibrating, it will make one complete oscillation per second. The mass of the spring is 0.6 kg and the effect of this when vibrating is to be taken as equivalent to a mass on the end hook equal to one-third of the mass of the spring. 

2. A steel bar of 20 mm diameter and 400 mm long is placed concentrically inside a gun-metal tube. The tube has inside diameter 22 mm and thickness 4 mm. The length of the tube exceeds the length of the steel bar by 0.12 mm. Rigid plates are placed on the ends of the tube and an axial compressive load applied to the compound assembly. Find- 

(a) The load which will just make tube and bar of the same length. 

(b) The stress in the steel and gun ametal when a load of 50 kN is applied.

 
E for steel = 210 GM/m2       E for gun metal = 100 GN/m2. 

3. A hydraulic steering gear has 4 rams each 300,mm diameter, the distance between centre line of rams and centre of rudder stock is 750 mm, the maximum rudder angle is 350, and the by-pass valves lift when the pressure in the cylinders is 75bar ( 75 ( 105 N/m2). 

(a) If the stress in the rudder stock is not to exceed 70 MN/m2, .,find the diameter of the rudder stock. 

(b) If the stress in the tiller arms at 600 mm from the centre of the rudder stock is not to exceed 100 MN/m2. find the diameter of the tiller arms at this section. 

4. A short hollow cast iron column has an external diameter of 30 cm and an internal diameter of 25 cm. The bore is eccentric, the thickness of the metal varying from a minimum of 1cm at one extremity of a diameter to a maximum of 4 cm at the other extremity. If the column carries a load of 100 KN along the axis of the bore, calculate the maximum and minimum stresses induced in the section. 

5. Two parallel shafts can be connected by a gear wheel of 65 mm radius sliding on one shaft A to engage with a wheel of 130 mm radius fixed to the other shaft B.  Before engagement the shaft speeds of A and B are respectively 1400 and 900 rev/min in opposite directions. If the inertia of A is equivalent to 9 kg at 75 mm radius and of B to 36 kg at 130 mm radius, calculate the speed of A after engagement and the tangential impulse measured in Ns, experienced at the, wheel teeth. 

6. The mass of a flywheel and its shaft is 2000 kg and the effective radius of gyration is 375 mm. The shaft runs in bearings 125 mm diameter and the coefficient of friction between shaft and bearings is 0.12 which may be taken as constant at all speeds.  Calculate- 

(a) The kinetic energy stored in the wheel and shaft in kilo joules when rotating at 480 rev/min. 

(b) The energy in joules absorbed in friction at the bearings, per revolution, 

(c) Time taken to come to rest from its running speed of 480 rev/min after the driving power is cut off. 

7. A cam with convex flanks operates a flat ended follower and has the following particulars

 Base circle radius                 25 mm 

Lift of the follower                10 mm 

Radius of nose                       8 mm 

Cam shaft speed                     500 rpm. 

If the total period of opening and closing of the valve corresponds to 1200 of cam shaft, determine the radius of the flanks and the maximum velocity and acceleration of the follower. If the combined mass of the follower and valve with which it is in contact is 5 kg, find the spring force which is employed to close the valve. 

8. A square-threaded screw of mean diameter 40 mm and having 160 threads per m is used to raise a load of  7.5 KN. The nut, which rotates, has a bearing surface whose mean diameter is 56 mm. Find the effort required at the end of a lever 300 mm effective length to raise the load when  ( = 0.08. 

9. Using the torsion formula for a shaft, viz. – T / J = ( / r = G( / l , show that the strain energy  induced in a hollow shaft when subjected to torsion is equal to ((2 / 4G ) (d12 + d22 /d12) ( Vol. of shaft, dl and d2 being the external and internal diameters  respectively. 

For a research investigation a close-coiled helical spring was made from steel tubing 10 mm. and 8 mm. in external and internal diameters respectively. The mean coil diameter was 80 mm. and the number of active coils was 12. If the shear stress in the spring section was limited to 100 MN/m2, find the extension produced. Take G = 80 GN/m2. 
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Answers

Answer for Question No. 1

7.036 kg

6.836 kg

Answer for Question No. 2

9.801 kN

70.7518 MN/m2
Answer for Question No. 3

441.8mm

275mm

Answer for Question No. 4

Max =  9.96 MN/m2
Min  =  1.27 MN/m2
Answer for Question No. 5

(a) Speed of B = 850.05 r.p.m

(b) Speed of A = 1700.1 r.p.m

(c) Tangential impulse = 24.4763

Answer for Question No. 6

(a) 355.31 kj

(b) 384.28

(c) 1m 36.1sec 

Answer for Question No. 7

(a) radius of flank = 87.86mm

(b) maximum velocity = 0.9637 m/sec

(c) spring force = 0.86163 KN

Answer for Question No. 8

121.13 KN

Answer for Question No. 9

        30.16mm

