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1. (15 points) What is the cubic Bézier form of the following 3D curve segment defined for ¢ € [0, 1]7

2t + 1
x(t)=1| t*+3
(t+1)3

2. (10 points) Degree elevate the following quadratic curve to a cubic Bézier curve by computing the
four control points b;, for : = 0,1, 2, 3:

x(t):lg](l—t)2+H]z(l—t)t+l§]t2, for 0 <t <1.



3. (20 points) Using the 3-stage de Casteljau evaluation method, compute x,(0.5,0.5),x,(0.5,0.5),
and n(0.5,0.5) for the Bézier patch defined by the following control points:
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4. (20 points) Given a knot sequence 0,0,1,2,3,3 for a quadratic B-spline curve:
x(u) = (2u, N3 (u) + 3N3(u)), 0<u<3,

(a) (10 points) What are the B-spline control points d; for the quadratic curve x(u)?

(b) (10 points) Inserting two additional knots 1 and 2, the B-spline curve x(u) can be converted
to a connected sequence of three quadratic Bézier curves. What are their control points?



5. (20 points) Find the cubic spline interpolant with a knot sequence 0, 0,0, 1,4, 4,4 for the following
data set and derivative vectors:
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6. (15 points) Let a rational cubic Bézier generatrix be given by four control points
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and weights 1, 2, 2, 1. What are the Bézier control points and weights of the first quadrant of the
corresponding surface of revolution?



