QUESTION BANK
SUBJECT- THEORY OF MAHINES 4™ SEM MECHANICAL BRANCH

SHORT QUESTION:- (2 MARKS)
1. Define link and types of links.

2. State the difference between machines & structure.
3. Define kinematic pair.

4. Define link and kinematic pair.

5. What is degree of freedom?

6. What is Kutzbach criterion?

7. What is inversion of mechanism?

8. Define cam and follower.

9. Define limiting friction.

10. State the laws of friction.

11. What is over hauling in screw jack?

12. Define self locking in screw jack.

13. What is a clutch? What is its function?

14. What is dynamometer? State its types.

15. Define break and its types.

16. Define power transmission and different modes of power transmission.
17. Define slip in belt drive.

18. Define creep in belt drive.

19. What is crowning of pulley.

20. What is initial tension in belt drive?

21. Why gear drive is known as positive drive?

22. Define module.

23. Define gear train & types of gear train.

24. What is a governor? Classify governor.

25. Define flywheel.

26. Define sensitivity and stability of governor.

27. Define isochronisms and hunting in governor.

28. Define fluctuation of speed in flywheel.

29. Define balancing and need of balancing.

30. Differentiate between static and dynamic balancing.
31. What is vibration and state type of vibration?

32. Define frequency, time period and amplitude in vibration.

LONG QUESTIONS:- (5 MARKS)

1. Explain different types of cam and follower.
Explain different types of kinematic pair according to relative motion between them.
Derive the expression of torque transmitted in flat pivot bearing assuming UPT/UWT.
Derive the expression of torque transmitted in conical pivot bearing assuming UPT/UWT.
Derive the expression of torque transmitted in single collar bearing assuming UPT/UWT.
Explain the working of single plate clutch with neat sketch.

Explain the working of rope break dynamometer with neat sketch.
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Explain the working of prony break dynamometer with neat sketch.
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Define bearing and explain different types of bearing.

Determine the maximum and average pressure in a plate clutch when the axial force is
4KN. The inner radius of the contact surface is 50mm and outer radius is 100mm. Assume
uniform wear condition.

The pitch of 50mm mean diameter threaded screw of a screw jack is 12.5mm. The
coefficient of friction is .13 between nut and screw.(i) determine the torque required to
raise the load 25KN(ll)determine the ratio of torque required to raise the load to lower
the load.(iii)efficiency of screw jack.

The mean diameter of square threaded screw jack is 50mm.The pitch of the thread is
10mm. The coefficient of friction is 0.15. What is the force must be applied at the end of
a 0.7m long lever, which is perpendicular to the longitudinal axis of screw to raise a load
of 20 KN and to lower it?

A conical pivot supports a load of 20KN , the cone angle is 120° & the intensity of normal
pressure is not exceed 0.3N/mm? .the external diameter is twice of internal diameter. Find
the outer and inner raddi of bearing surface. If the shaft rotates at 200 RPM coefficient of
friction is 0.1.find the power absorbed in friction. Assume UPT.

Explain different type of belt drive with neat sketch.

Derive the expression for length of open belt drive.

Derive the expression for length of crossed belt drive.

Derive the expression for length of crossed belt drive.

Derive the expression of ratio of belt tension in flat belt drive.

Derive the expression for maximum tension in belt drive.

Derive the expression for centrifugal tension belt drive.

State the advantages & disadvantages of v—belt drive over flat belt drive.

Derive the formula for centrifugal tension in belt drive.

Find the power transmitted by a belt running over a pulley of 600mm dia at 200 RPM. The
coefficient of friction between belt and pulley is 0.25, angle of lap 160° & maximum
tension in the belt is 2500N.

Derive the velocity ratio for compound gear train.

Explain gear train & different types of gear train with neat sketch.

Differentiate between flywheel and governor.

The mass of flywheel of an engine 6.5tonnes and the radius of gyration is 1.8m.it is found
that the fluctuation of energy is 56kN-m, if the mean speed is 120 RPM find the maximum
and minimum speed.

Explain the working of centrifugal governor with sketch.

A porter governor has equal arms each 250mm long attached to the axis of rotation. Each
all has a mass of 5 kg & mass of central sleeve is 25kg.the radius of rotation of the alls is
150mm when the governor begins to rise and 200mm at its maximum speed .find the
minimum and maximum speeds range of speed of the governor.

Derive the natural frequency of free longitudinal vibrations using equilibrium method.

. State the causes and remedies of vibrations.

LONG QUESTIONS :- (10 MARKS)

1.
2.
3.

Explain the inversions of four bar chain mechanism with sketch.
Explain the inversions of single slider crank chain mechanism with sketch.

Two pulleys, one 450mm dia & other one 200mm dia are on parallel shaft1.95m apart are
connected y crossed belt drive. Find the length of the belt and the angle of contact
between belt & each pulley. How much power can e transmitted by the belt when larger



pulley rotates at 200rev/min, if the maximum permissible tension in the belt is 1 KN, and
the coefficient of friction between belt and pulley is 0.25?

A shaft rotating at 200 RPM drives another shaft at 300 RPM and transmits 6 KW through
a belt. The belt is 100mm wide and 10mm thick. the distance between the shafts is 4m.
The smaller pulley is 0.5 m in diameter. calculate the stress in the belt ,if it is i) open belt
drive ii) crossed belt drive. take p=0.3.

A pulley is driven a flat belt ,the angle of lap is 120° .the belt is 100mm wide and 6mm
thick and density is 1000kg/m? .if u=0.3 maximum stress does not exceed Mpa . Find the
greatest power which the belt can transmit and the corresponding s peed of belt.

A porter governor has equal arms 250mm long and pivoted on the axis of rotation. Each
ball is S5kg and mass of central load is (sleeve) is 25 kg. The radius of rotation of the ball is
150 mm when the governor begins to lift and 200mm when the governor is at maximum
speed. Find the maximum and minimum speed and range of speed of governor.

Four masses m1,m,m3 & m4 are 200kg,300kg,240kg&260kg respectively .the radius of
rotations are .2m,0.15m,0.25m & 0.3 m respectively .the angles between successive
masses are 45%75° & 1359, Find the position and magnitude of the balancing mass is the
radius of rotation is 0.2m.use analytical and graphical method. Assume all the four masses
are rotating in same plane.
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