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FACULTY OF ENGINEERING
B.E. 3/4 (Prod.) II – Semester (New) (Main) Examination, April / May 2013

Subject: CAD / FEM
Time: 3 Hours Max.Marks: 75

Note: Answer all questions from Part – A and any five questions from Part – B.

PART – A (25 Marks)

1. Write the parametric and non-parametric equation of circle.

2. What is design criteria? Explain alternate selections.

3. What are mass properties? Explain.

4. What is homogeneous representation and concatenation?

5. Write the material matrix (D) for plane stress and plane strain condition.

6. What are the shape functions? Explain their properties.

7. Write the stiffness matrix for frame element (line element with 2-nodes,

each node 3 dof of 2-translations and one rotational dof).

8. For the beam element shown in Fig. 1 subjected to a UDL, determine the equivalent

vector by treating one element only.

9. Find the jacobian matrix for 4-noded quadrilateral element.

10. Explain convergence requirements.

PART – B (5x10 = 50 Marks)

11. For the stepped bar shown in Fig. 2. Determine

a)   The deflection at each node and stresses in each step
b)   The reaction forces if the cross section of 1st and 2nd step is 10-6 m2 and 10-8m2.

E = 200 GPa, P = 5000 N.

12.(a) What is CAD? Explain the basic geometric elements and their use.
(b) Sketch a Bezier curve with 4 polygon vertices of Po(1,1), P2(2,4), P3(4,5) and P4(6,1).
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13. Explain how surfaces are composed with analytic and synthetic surface with

applications and limitations.

14.(a) Explain solid modeling with C-rep and B-rep and enumerate their differences in

modeling approach.

(b) A triangle A(0,0), B(3,5), and C(5,2) is scaled about ‘A’ by (5,5) units and rotated

about ‘B’ bgy 45o cw, find the new coordinates.

15. For the triangular element shown in Fig. 3, determine the nodal stresses if E = 200

GPa,  = 0.3 for plane stress condition. Take q = nodal displacement vector as

{0.01, 0.02, 0.0, 0.03, -0.02, 0.0}T, mm.

16. What are lumped and consistant mass matrices? For the stepped bar shown in

Fig. 4, determine the eigen values and eigen vectors if A1 = 2A2 = 10-6 M2,

E1 = E2 = 2x1011 N/M2, density of the material 3000 kg/m3.

17. Write the following:

a)   NVRBS

b)   Mechanical tolerencing

c)   Quadratic shape function

d) Numerical integration and Gaussion quadrature.
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