INE3028 CAD Midterm Exam 04/23/2024

1. (2D Geometry) Write down the 3x3 homogeneous matrices for the following affine transformations.
Your answer should be an array of 9 numbers in each case (20 pts)

(1) a translation by 3 along x and 2 along y

(2) a counterclockwise rotation by 45° about the origin

(3) a scale by 1.4 along the x axis

(4) a counterclockwise rotation by 30° about the origin followed by a translation by 4 along the x axis
(5) a translation by 4 along the x axis followed by a counterclockwise rotation by 30° about the origin

(6) a counterclockwise rotation by 30° about the point (4, 0)

2. A viewing transformation for a camera at the position (0, 3, 4) looking at the origin with up vector
(0, 1, 0). (15 pts)

3. Of2§ multi-view projectiong E1 SiHE|= isometric viewE H2A|2. (10 pts)

4. 0rf BHEE HUSHH FHEE HHEZ ZA[SIAIR. (5 pts)
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7. Ol2{f 4x4 O|O|X|E EFSH= QUAD-TREEE 2[A|R. (=A]: &t SIEH 7|F A[AYEH) (10 pts)

Problem 6 Problem 7

8. If two small boxes are subtracted from a large box, list the numbers of vertices, edges, faces, loops,
shells and passages(or genus). Check whether the Euler-Poincaré holds. (10 pts)

9. Part DesignOlAl (1) Point, (2) Line, (3) Plane ReferenceE Tt=7| st YHS Otz S Z0fA
D& HOAR. (10 pts)

(a) Point-Point (b) Parallel through point (c) Between,
(d) Bisecting (e) On curve (f) Through point and line
(g) Circle/Sphere (h) Offset from plane (i) Point-Direction

S AISIA| 2. (2 pts each)

Draft Definition

Draft Type: ﬁ 91 Parting Element

[ Parting = Neutral

Angle : [“5‘159—@ )
Feoet o st \ﬁg!elngg@sﬁiii g‘ [ Define parting element
o Selection: No selectio

Neutral Element
Selection: W_‘\@ Limiting Element(s): | No selection
Propagation: None v | |Draft Form: | Cone

Pulling Direction

o T

Selection : |y plane

4 Controlled by reference

S ok | o cancel | _Preview |

(1) Neutral Element (xy plane)
(2) Neutral Element (xy plane) / Parting = Neutral
(3) Neutral Element (xy plane) / Parting = Neutral / Draft both sides
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11. Of2f FO{T 3kt ZEo| FUER SHAFLEE E1 H34E S HE3H0| Top view, Bottom
view, Right view, Left view®2} THHIE (Section view, Section cut) 21IE EAISHA2. (524, S5

M2 (10 pts)
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12. Part DesignOlAl Ml 7H2| BodyZt Tt 20| F+EE[0f S W, 2 XY E2|0f

RO A|2. (10 pts)
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