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I nstructions to the candidates:

1) Neat diagrams iust keodrawn wherever necessary.

2) Figurestothe right indicate full marks.

3) Use of Calculator-s allowed.

4) Assurné sditabie data, if necessary.

Q1) @ A quaternion g, rotates 0° about Y axis and quaiernion g, rotates 90°
about Y axis. Obtain theinterpolation quaternion.at parameter t = 0.4.

[12]
b) ~EXplaintheapplication of Inverse distance weighting method for surface
generation. [5]
OR
Q2) @ Obtain the interpolation veetorythe-vectors v,= [2 0] and v, = [01] at
t=0.3. [12]
b) Explainthe application of Quaternions to obtain the combined roll, pitch
and yaw motion of a{obet gripper. [9]

Q3) @ Obtain x-y co-ordinates ofva point on Bezier curve at parameter value
t =0.4 considering control points as (2,5), (3,8), (5,3) and (2,15). . {¥2]
b) Explain the applicatiens of B spline and Bezier curves in robei-path

planning. [9]

OR
Q4) @ Obtain x,y, and z co-ordinate of point on the @uadratic Bazier surface
patch at u=0.5 and v=0.5 using following control poitits: [10]

p,=(0.00) p =(1.1.0) p,=(2.0.0)
Pp,=(011) p =121 p, =(21.0
Py, =(0.02) p,,=(1.12) p,=(2.0.2)

b) What are B-spling curves? How the geometric continuity is determined
for B spline curves? [7]
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Q5) 8

b)

Q6) 8
b)

Q7) 8

b)

Q38) &)
b)

A plane containsvectors a=i— | +3k and =i — 2k.A point in the plane
IS(1, 3, 2). Obtain the equationof plane. [10]
Determine the point of interséction of two linesAB and CD having co-
ordinates of point A(3, 1, 2),point B (4, 4, 6), point C(2, 1, 5) and point
D(3.857,2.285, (2,428).Consider parameter t for line AB as 0.7 and

parameter sfof Tivie CDas 0.3. [8]
OR

Obtain th& eguation of the planeinclinedtoY axisad Z axisby 45°. Itis

parallel e X axisand containsapoint (0, 0, 1). [10]

Write'note on:Application of analytic geometry in robotics [8]

Demonstrate with example, the outer product-of 2 Vectors in 3

dimensional space. [9]

Exphain the applicaitons of applied geometric algebra for modelling of

fobotics physics. [9]
OR

Show that the multiplication.ofbasisbtades e, and e,is —g [9]

Write short note on: RefleCtion and rotation. [9]
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