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Directions : (i)  This question paper has two sections — A and B. Each section has SJour
questions.

(i) Questions 1 and 5 are compulsory and besides these two, answer at

least one question each from the twe sections to solve a toral of five
questions.
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In the slider-crank mechanism shown in figure 1, the crank O,A rotates at a

constant speed of 1000 rpm in the clockwise direction. Determine the velocity and
acceleration of the slider when 0, = 45°, given that the crank length O,A =6 cm

and the connecting rod length iB =16 cm.
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Derive the expression for displacement x(t) for the case of free underdamped
vibration of a single-degree-of-freedom system subjected to initial conditions as

x(0) = X, and x°(0) = V,,. Show clearly an approximate curve of displacement as a

function of time in a figure.
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Evaluate the shear force and bending moment equations for the simply supported
beam shown in figure 2.
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(i) ~ Draw and explain iron-carbon phase diagram.

(i1) Describe the properties and products of ceramics, composites and polymers.
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Explain the following :

(1)  Numerical Control (NC) and Computer Numerical Control (CNO).
(1) Investment casting

(i11) Powder metallurgy

(iv) Gear rolling
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Explain the following :

(1)  Ultrasonic machining

(i1) Thread cutting

(111) Go and no-go gauges

(1v) Orthogonal cutting model (Show all the forces and angles)

7. FAfaies v e fafs grr ea St 40
Maximize Z = 3x, + 5x,
Subject to x; <4, 2x, < 12, 3x;+2x,<18
ar x,20,x,20

Use Simplex method to solve the following problem :

Maximize Z = 3x; + 5x,
Subjectto x, <4, 2x, < 12, 3x,+2x,<18

and x120,x220
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Write a program 1n C to convert °C to °F.

Write a program in FORTRAN to compute the maximum number out of
given three numbers A, B and C.




