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IImportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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First Semester M.Tech) ree EXaAmination, May/June 2010
- B
Finite Methods
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions.

1 Outline the basic steps in the finite element method, for engineering analysis of an elastic

body. (06 Marks)
A cantilever beam of span ‘I’ is subjected to a point load ‘p’ at the free end. The Young’s
modulus of elasticity of the beam material is ‘E’ and moment of inertia of the section is ‘I".
Derive an equation for deflection by using Rayleigh-Ritz method. (14 Marks)

Derive shape functions for one dimensional linear bar element in terms of global
coordinates. (06 Marks)
The two-element truss is subjected to an external loading as shown in Fig.Q2(b). The
elements have modulus of elasticity E; = E; = 10 x 10° N/mm? and roll-sectional area

A1 =A; = 1.5 mm? Find the displacement components of node 3 and one elemental stresses.
390 N

SooN

(o9
Fig.Q2(b) (14 Marks)
Evaluate the shape functions Ny, N, and Nj for a triangular element shown in F ig.Q3(a) at
point P, having coordinates 3.85 and 4.8. (08 Marks)
y i 7)

239)  Fig.Q3@)

(5, 2)
o > 4
Derive the shape functions in local coordinates for a four-noded quadrilateral element
(QVAD4). (12 Marks)
Explain continuity conditions to be satisfied by the interpolation model. (05 Marks)
Write a note on oxisymetric problem. (05 Marks)
Formulate matrix [B] for an oxisymetric ring element. (10 Marks)

Bring out the expression for potential energy functional for a general three dimensional
elastic body. : (06 Marks)
Derive shape functions for 3D four-noded tetrahedral element (TET4). (14 Marks)
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The Fig.Q6 shows a beam subjected to a transverse load applied at the midspan. Using two

beam elements, obtain a solution for the midspan deflection. (20 Marks)
s "‘"’y'flz_
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Fig.Q6
Derive the differential equation governing the heat conduction in an orthotropic solid body.
(06 Marks)

Find the temperature distribution in 1-D fin shown in Fig.Q7(b). Consider minimum two
elements in finite element mesh. (14 Marks)
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Find the natural frequencies of lengitudinal vibration of the unconstrained stepped bar CA]
shown in Fig.Q8. The Young’s modulus is E and material density is p. (20 Marks) <=
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First Semester M.Tech. Degref A tdion, May/June 2010

Theory

Max. Marks:100

Derive Cauchy’s stress relations for the resultant normal and shear stresses on an arbitrary

plane. (10 Marks)
The state of stress at a point is characterized by the stress tensor,

10 5 6
[,]=| 5 8 10™mPa

6 10 6
Calculate the principal stresses. (10 Marks)
Derive the equations of equilibrium for a three dimensional stress state. (10 Marks)

The strain components at a point with respect to xyz co-ordinate system are e = 0.1,
€,=02, €,=03, v, =Y,, =¥x, =0.16. If the co-ordinate axes are rotated about the z-axis

through 45° in the anticlqckwise direction, determine the new strain components. (10 Marks)

Derive the conditions of compatibility for strains in three dimensions and explain their
significance. (12 Marks)
The state of strain at a point is given by e,= 000.1, €,=-0.003, €,=0,

Yy =0, v,, =0.003and y,, =-0.002 . If the material is having E = 210 GPa and G = 82
GPa, determine the stress matrix at this point. (08 Marks)

Explain Airy’s stress function. Prove that ¢ =Ax’+By” is a Airy’s stress function and
examine the stress distribution represented by it. (08 Marks)
Derive the equations for stress components for bending of a narrow cantilever beam of
rectangular cross section having depth ‘d’, width ‘b, length ‘I’ and subjected to a vertical
downward load ‘P’ at its free end. (12 Marks)

For a thick cylinder subjected to internal and external pressure having internal and external
radii ‘a’ and ‘b’ respectively, obtain the stress components o, and o using the stress
function approach. (12 Marks)
A thick cylinder of inner radius 100 mm and outer radius 150 mm is subjected to an internal
pressure of 12 MPa. Determine the radial and hoop stresses in the cylinder at the inner and
outer surfaces. (08 Marks)

Derive the expressions for the radial and circumferential stress in the case of a thin circular
disc with a concentric hole and a temperature distribution symmetrical about its axis.

(10 Marks)
A bare steam pipe 100 mm inside diameter and 2.5 mm thick, carries dry and saturated

steam at 1 MPa. Calculate radial and hoop stresses induced in the pipe at its inner and outer

periphery. Take co-efficient of thermal expansion as 10x10°/°C and E = 200 GPa.
Ambient temperature is 30°C. (10 Marks)
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For a prismatic bar with elliptical cross section subjected to torsional moment, determine the
torsional stiffness, maximum shearing stress and its location. (12 Marks)
An elliptical shaft of axes 2a = 0.1 m;2b = 0.05 m and G = 80 GPa is subjected to a twisting
morment of 3770 N.m. Determine the maximum shearing stress, the angle of twist per unit
length and torsional stiffness. (08 Marks)

Write a short note on Euler’s buckling load. (05 Marks)
A simply supported beam of length ‘L’ and supported with a concentrated load Q at its
centre is shown in figure Q8. Obtain an expression for buckling load and prove that

3
A P
maximum deflection = Q_L_3(£n_1:_u)_ , where u = .15 and k=—. (15 Marks)
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50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Computei-&raphics
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions.
1 a Give the parametric representation of :
i) Line ii) Circle iii) Parabola iv) Ellipse. (10 Marks)
b. Generate the parabolic segment in the first quadrant for 1 < x <4 for the parabola given by
x=2a6% and y = 2a0 for a= 1. Take 6 = 0.1. (10 Marks)
2 a Define synthetic curve. Explain C° C', C? continuity conditions as applied to synthetic
curves. (05 Marks)
b. List the properties of Bezier curves. (05 Marks)
c. Determine the eleven points on a Bezier curve with equidistant parametric values having
control points :
(%o, Y0) = (50, 180)
(x1, y1) = (250, 100)
(X2, y2) = (600, 300) and
(x3, y3) = (500, 50) .
distributed over a screen of resolution 640 x 350. (10 Marks)
3 a Explain mid point circle generation algorithm, giving all steps. (10 Mavks)
b. Given a circle whose centre is origin i.e. (0, 0) and radius r = 10 units, determine the
co-ordinates of points lying in the octant of the first quadrant. (10 Marks)
4 a Using homogeneous co-ordinates, obtain the concatenation matrix to rotate a given
2-dimensional entity about an arbitrary point p(m, n). List thesteps involved. (10 Marks)
b. A triangle ABC with A(4, 4, 1), B(8, 4, 1) and C(4, 8, 1) is rotated about its corner ‘A’
through 30°. Obtain the co-ordinates of the triangle in the new position. (10 Marks)
5 a. Explain seed filling algorithm. (05 Marks)
b. Describe Cohen-Sutherland line clipping algorithm. (05 Marks)
c. Given clipping window PQRS with P(3, 4) Q(10, 4), R(10, 9) and S(3, 9) find the
co-ordinates of visible portion of the line AB with A(2, 11) and B(9, 2) using
Cohen-Sutherland line clipping algorithm. (10 Marks)
6 a. Whatis coherence. Explain any four types of coherence. (10 Marks)
b. Determine the equation of the plane passing through the points (2, 4, 3), (4, 4, 5) and
(8,9, 3). (10 Marks)
7 a. Write a brief note on phong shading and grourand shading models. (10 Marks)
b. Explain RGB and HSV color models, with neat sketches. (10 Marks)
8 a Whatis IGES? Explain. (05 Marks)
b. Explain the follewing animation sequences
i) Story board layout
ii) Key frame specification
iii) Generation of in between frames. (10 Marks)
c. Write in brief, animation system hardware. (05 Marks)
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