
Math 155B - Spring 2020 - “Mini”-Midterm 2 - April 30, 2020 - 12:00pm to

4:00pm sharp

Duration: 45 minutes

Instructions: Read completely before starting! You have 45 minutes once you start the
midterm.

� Hand in your answers to the three questions as the answers to problems 1-3 on
Gradescope.

� Hand in this cover page (or other statement of Academic Integrity along with the
start and stop time) as the answer to problem 4 on Gradescope.

� You may (1) print out the quiz and write answers on the printed sheet, or (2) use
a tablet to write on the PDF file, or (3) write answers on a blank sheet of paper
(preferably white, unlined printer paper).

� You must SHOW WORK. Do not just upload unsupported answers.

� BEFOREYOU STARTWORKINGOR THINKINGABOUT THE PROB-

LEMS: Write the start time in the space below.

� WHEN YOU STOP: Write the stop time in the space below. The total time
should be at most 45 minutes. If more than 50 minutes, explain in the comments
below.

� AFTER YOU STOP: Sign the Academic Integrity Acknowledgement below.

� Convert your written answers to a PDF file.

� UPLOAD TO GRADESCOPE – IMMEDIATELY AFTER THE STOP

TIME: If there are problems uploading, please explain in the comment section. If
you modify any answers after the “STOP TIME”, that is, while preparing to upload,
please explain in the comments below.

Academic Integrity Guidelines: You must work this exam on your own. You may

use the supplied “cheat sheet”, but may not use any other notes, textbook,

online resources, or resources of any kind. You may neither receive help nor

provide help on this quiz.

START TIME:

STOP TIME:

ACADEMIC INTEGRITY: I understood and abided by the academic integrity guidelines.

SIGNED:

Comments (optional):



Math 155B - Spring 2020 - Midterm #2 - April 30, 2020 - 1:00pm

1. (Catmull-Rom and Overhauser curve) The points p0 = ⟨−1,0⟩, p1 = ⟨0,0⟩, p2 = ⟨0,1⟩,
p3 = ⟨9,1⟩, p4 = ⟨9,0⟩, p5 = ⟨8,0⟩, These points can be be used to define: (i) a Catmull-Rom
curve qCR, (ii) an Overhauser spline curve qchord with chord length parameterization, and
(iii) an Overhauser spline curve qcentri with centripetal parameterization.
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p0 = ⟨−1,0⟩ p1 = ⟨0,0⟩

p2 = ⟨0,1⟩
p3 = ⟨9,1⟩

p4 = ⟨9,0⟩p5 = ⟨8,0⟩

a. For all three curves qCR, qchord, and qcentri, what are their slopes at the starting point
p1?

b. Suppose that p0 was changed to be ⟨−2,0⟩. This might affect the slopes of the curves
at p1.

i. Will the slope of qCR at p1 increase? Or decrease? Or stay the same?

ii. Will the slope of qchord at p1 increase? Or decrease? Or stay the same?

c. What is q′centri(u) equal to at the point p2?

d. What are the four control points that define the subcurve of qcentri between p2 and p3

as a Bézier curve?



2. (Bézier Patch) A paraboloid P is defined by y = 1

4
x2 + z2. Thus the horizontal crosssec-

tions are ellipses with their major radius twice as large their minor radius.

Consider the portion of P in the first octant bounded by y = 0 and y = 1. In other words,
the portion of P defined as

{⟨x, y, z⟩ ∶ y = 1

4
x2 + z2, x ≥ 0, y ≤ 1, z ≥ 0}.

Express this surface as a rational Bézier patch of degree 2 × 2 by giving its control points.



3. (B-spline Blending Functions) Consider B-spline curves with the knot vector

0, 0, 0, 0, 1, 2, 2, 4, 6, 6, 6, 11, 11, 11, 11.
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a. Draw and clearly label, a freehand sketch of the the blending function N5,2. For all your
sketches be sure to show the support clearly. (Recall that “2” denotes the order.)

b. Draw and label a freehand sketch of the blending function N6,2.

c. Draw and label a freehand sketch of the blending function N7,2.

d. Draw and label a freehand sketch of the blending function N5,3.

d. Draw and label a freehand sketch of the blending function N5,4.

e. The knot u8 = u9 = u10 = 6 has multiplicity three. For a degree three curve q, this means
that q(6) = pj , for what value of j?

f. For a degree three curve q, what is the largest value ℓ such that q(u) is Cℓ-continuous
at u = 2?


