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I nstructions to the candidates :

b)

i)  Answersto the two sections should be written in separate books.
ii). Neat Diagrams must be drawn wherever necessary.

iii). Assume suitable data, if necessary.

iv). Figuresto theright indicate full marks.

V). Useof electronic pocket calculator is allowed.

SECTION - |

What is the significance of homogeneous coordinates in geometric transformation ?
Explain the two dimensional Trandation, Rotation, Scaling and Reflection. [8]
AtriangleABC with verticesA (0, 0), B (60, 30), and C (0, 30) isto be scaled by afactor
of 2 about point (60, 30). Determine : [8]
(i) The composite transformation matrix; and

(i) The coordinates of the vertices for ascaled triangle.

OR

Explain the following [6]
i)  Concatenated Transformation

i) Inverse Transformation

A triangle ABC with verticesA (2, 4), B (4, 6), and C (2, 6) isto be reflected about the
linex—2y +4 = 0. Determine : [10]
i)  The composite transformation matric; and

i)  The coordinates of the vertices for areflected triangle.

Find the unit tangent vector in the direction of aline parallel to an existing line.  [6]
Find the radius and the center of a circle whose diameter is given by two points. [8]

Explain Constructive Solid Geometry [9]
OR

Explain Bezier surface and B-Spline surface. [9]
The parametric equation of a sphere of radius R and center at point P, (X, Y , Z) is
given by :

X = X,+Rcosucosv

Y =Y +Rcosusinv

Z=Z7Z +Rsnu
Where—n/2<u <m/2and0<v<2n
Find the sphere implicit equation. [6]
Explain Feature Based Modeling. [9]
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What are the properties of Globa Stiffness Matrix ? [4]
Obtain an element stiffness matrix in globa coordinate system for two dimensiona
truss elements. [8]

The two node one dimensional el ement has nodes 1 and 2 located at the distance of 200
and 360 mm respectively from y axis. The displacement of nodes 1 and 2 are 0.03 and
—0.05 mm respectively. At point P, located at a distance 40 mm from node 1 within the
element; determine : [6]
i)  The natural coordinates

i)  Thelinear shape function and

i)  The displacement.

OR

Obtain the Element Strain-Nodal Displacement relationship for two-noded one-

dimensiona eement. [9]

For a typical three-noded quadratic element, what are quadratic shape functions and

write the displacement field (u) within the element in terms of nodal displacements.
[5]

Consider the four bar truss as shown in thefigure. It is given that E = 29.5 x 10° N/cm?

and A =1 cm? for al elements. Determine [8]

i) Globa Stiffness matrix

i)  The noda displacement

i) The reaction forces.
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SECTION - 11

Evaluate the shape functions at theinterior point Pfor the triangular element with nodes
at node 1 (1.5, 2), node 2 (7, 3.5) and node 3 (4, 7). Also determine the Jacobian
transformation J for the same element. [8]
Explain how to model and apply boundary conditions to following types of problem.
i)  Cylinder subjected to internal pressure.

i) Belleville Spring. [8]

OR

Explain Shape functions of CST element. Also explain the physical representation by
area coordinates [6]
What are different types of symmetry used in FEA ? Explain with applications.  [5]
Explainwhy Higher Order Elementsare used. Draw thefollowing higher order elements.
i)  Eight-node quadrilateral

i) Nine-node quadrilateral [5]



Q9) a)
0)

Write down step by step procedure to machine any job on any CNC system. [6]
Explain with suitable sketch, axis format of CNC systems. [9]
Explain the following terms related to CNC machine. [9]
i) Jobzero
i) Home zero
i) Tool offsets.

OR

What are canned cycles ? How does a canned cycle reduce program lengths ? [9]
How circular motion of tool is defined by G codes in CNC lathe. Explain with neat

sketch. [5]
What are different ways to define ‘Circle’ using geometric statements of APT
programming ? [6]
State differences between : [6]

i)  Hard and soft automation.
ii) Tool oriented and job oriented FMS.
Draw asketch showing typica layout of computersusedin CIM and explainthefunctions

of each computer. [6]
What are various configurations of a robot ? Explain with suitable sketches. [6]
OR

Discuss different types of tool magazines used in CNC machining centers. [6]
Explain with a suitable sketch the meaning of the following terms : [6]
i). Pitch

ii). Yaw

iii). Roll

What is robot vision system ? Explain the applications of robot vision system. [6]
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