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General Instructions

(i) All Sections (A, B & C) are';to e attempted :
(i} Options, if any, are specified in respective section

Sectioﬁr A

Ten MCQs/Fill in the BIan_s-of-Ol Mark each -

correct answer as
applicable. L

@ 6 X 7 (6/1) (b) 7 X 6 (6/1) {€) 6 X 19 (6/1) (d)None of the above

3. The static deflection of the shaft under the flywheel is 25 mm. Assuming g =
10m/s?, the critical speed in rad/s will be
{a) 30 (b) 10 (c) 40 (d) 20

4.Which among the following stress act along the circumference of the cylinder?

(a) Longitudinal stress (b) Hoop stress (¢) Compressive stress(d) None of the
above

5.1t is preferable to use an odd number of teeth for the driving sprocket in
combination with an even number of chain links in chain drives in order to have
(a) reduce polygonal effect (b) reduce back sliding (c) uniform wear and tear on
the teeth and rollers (d) None of the above




6.The period of oscillation is minimum for the below damped vibratory system
(a) System with critical damping (b) Under damping vibratory system (c) Over
damped vibratory system (d) None of the above

7. Which bearing listed below are incapable of supporting radial load?
a. Taper roller bearing
b. Deep groove ball bearing
¢. Angular contact bearing
d. Thrust ball bearing

8.For the design of brittle material, which is the preferred theory of failure
(a) Maximum Principal stress theory (b} Maximum shear stress theory (c)
Maximum Principal strain theory (d) None of the: above

9.For the design of component subjec
conservative design criteria

t _,_\ﬂuctuatﬂi':ng ads, which is the most

Five Questions.of 02 Marks each
11. Write the key steps in the design procedure of machine element.
12. Explaln the term fit? :
13.Briefly explain de5|gn feasibility and rellabriity

14.What is stress concentratlon? List two causes of stress concentration
15. Define transverse V|bration with example?

. Section C
Seven Questions of 10 Marks each of which any 05 questions to be answered.

16. A standard cross section for a fiat key, which is fitted on a 50mm diameter
shaft is 16X10mm. The key is transmitting 475N-m torque from the shaft to the
hub. Key is made of commercial steel (Syt= Syc=230 N/mmz2). Determine the
length of the key, if the factor of safety is 3. (10Marks)

17. The layout of a leather belt drive transmitting 15 kW of power is shown in
Figure 2. The centre distance between the pulleys is twice the diameter of the
bigger pulley. The belt should operate at a velocity of 20 m/s approximately and
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the stresses in the belt should not exceed2.25 N/mm2. The density of leather is
0.95 g/cc and the coefficient of friction is 0.35. The thickness of the belt is 5 mm.
Calculate: (a) the diameter of pulleys; (b) the length and width of the belt; and
{c) the belt tensions. (10 marks)

480 rpm
1440 rpm o -8

= 20 - ey

18.(a) A rigid coupling is used to transml 2 _':kW power a ! __20 rpm. There are
four bolts and the pitch circle diameter of the bolts i8.125 mm.~ _é_bolts are made
of steel 45C8 (Syt = 380 N/mm2) and the factor of- ‘safety is 3, Determine the
diameter of the bolts. Ass me that the bolts"-a e finger tlght in reamed and ground
holes. - i (7 marks)

(b} Explain Goodman des n criteria for fluctua {3 marks)

19. A bracket is: welded to the vertical coiumn by means of two fillet welds as
shown in flgu_re Determine the size of the welds if the permissible shear stress
in the WeIcE is: : ' (10 marks)

Figure 3

20. A flywheel is mounted on a vertical shaft as shown in figure 4. The both ends
of the shaft are fixed and its diameter is 50 mm. The flywheel has a mass of 500
kg. Find the natural frequencies of longitudinal and transverse vibrations. Take E
= 200 GN/m?, (10 marks)
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21. Explain design consideration of a pressure" vessels subjected to internal

pressure?

10Marks

22.(a) For the two degrees of freedom system as shown in figure 6, find the

equations of natural frequency of syster

. Figure 6

(4 marks)

(b) What are aesthetic and ergonomic considerations in machine design?

(3+3 marks)




