INE3028 CAD Midterm Exam 04/22/2025

1. (transformation)

(1) Give a transformation that maps the 400 x 300 viewport shown below left to the 8 x 6 window shown on the
right (Note the order reversal along the y-axis). You may express your transformation either in equation form or
as a 3 x 3 homogeneous matrix. (10 pts)

(2) The unit circle may be represented parametrically as {[cost, sint]T

te[O,Zﬂ]} . Give a parametric

representation for the ellipse shown here. Make use of transformations to keep your expression simple. Write your
answer as a product of several matrices. (10 pts)

S
i \
0 400 4 4 8
I i | -
0} == 3 6 //
5
4
_—
3 /
6 6 bl /
- 7
300 — 3 ! >
123456780910111213 X

2. (projections) Your answers should be 4 x 4 matrices in homogeneous coordinates.

(1) Give the perspective projection matrix with the center of projection at x = 0; y = 0; z = d and the projection
plane z = 0. Draw a picture to aid your reasoning. (10 pts)

(2) Give the orthogonal projection matrix onto the plane z = 0 and verify that we obtain the orthogonal projection
matrix as the limit of the perspective projection matrix as d goes to infinity. (5 pts)

3. An infinite line is represented parametrically as L={p+tu|te]R} . Let T(X)zMX+w. What is the

parametric representation of T(L) ? (5 pts)
4. half edge data structure2} winged edge structureS H| W SH0] A HSIA| 2. (5 pts)
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=
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6. O HAS HPSE QUAD-TREESE 1Z2|A|2. (treeOl A Zt nodes EHOIM 2 {1,2,3, 4} =
MEZ Z|H) (5 pts)
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7. Ot2f 19| Euler operation 2| H& I 7|52 HHSIA|L. (10 pts)
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8. (10 pts) (1) Sketcher workbenchO| A{ Translate 7|52 ALY I, (a)~«(d)2 &3t 7|52 HYSHAIL.

(2) Of2ff MEHEl Profile® HYZHOE +70TtE Translate 7|52 AHEE M, (a)~(b), (a)~(c), (a)~(d)7t

MRE ANE 242 EAGAL.

Translation Definition

—Duplicate

Instance(s): |_E

(a)| |0 puplicate mode

(b)| |3 keep internal constraints

(C) |C] Keep external constraints

(d) jE] Keep original constraint mode

—Length
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| Step mode
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9. (10 pts) Part Design Ol Al Tritangent Fillet 7|52 MSHN Q| EX|FECZE FHE MZEY Had

[}, Front View 2| 7H& S T A[SIA|R.

(1) Face to fillet: Facel, Face2 / Face to remove: Face3 (2) Face to fillet: Face2, Face3 / Face to remove: Facel
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10. Of2f =0T 3X3 2EO| YHEe SARYEE 21 X 34¥ S HE5SI0 Top view, Bottom

view, Right veiw®@ THH = (section view, section cut) Z1HS T A|SFA| 2 (hidden line, center line 25 H

Al ZA) (10 pts)

N
2Py .
-] =
——
= |
I |
— :
(S I /N ——
F! -1
T S P
1 { 1 |
|, S AN
vew
u

= ==



INE3028 CAD Midterm Exam 04/22/2025

11. Part DesignOf| A1 Ul 7§l BodyZt CtE1f 0] FEE0 RUAS M, 24 HAEL|Y = 20E &

O A2, (10 pts)

Part body Body 2




