INE3028 CAD Final Exam 06/11/2024

1. (Z 2 ™) 80 M| AL280f (FDM, SLA, SLS 52 2H| 7|& W)

(1) | material extrusion (2) | vat polymerization

(3) | material jetting (4) | binder jetting

(5 | powder bed fusion (6) | direct energy deposition
(7) | sheet lamination (8) | FDM

(9) |SLA (10) | SLS

2. Gruebler equation (pin-in-slot: half joint)

«3\
1
A |

Fork Joint (rO”/S“de)

L(2%8) | J(full/half) 2/18) DOF=3(L-1)-2J
(1) 4 4/0 9-8=1
) 4 4/0 9-8=1
(3) 7 8/0 18-16=2
4) 7 71 18-15=3

3.(42%)

(1) double-crank (2) double-rocker (3) parallelogram (4) crank-rocker (5) kite (deltoid)
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4. (Z+ 5 &) Bezier curve O}

P(7)=(1- )P0+2t(1 )P +1(1-1)P, + 1Py
(1) Yes, P(0) =P, and P(1)=P,
(2)
(3)

3

No, blending fucntion is not symmetric, e.g., B, (1-¢) = B, (¢)

Yes, blending functions sum to one

5. control point, weight Z} 3 &, rational form 2 &

22 (1=1)> w¥, +2(1=2)ow ¥y, + 2wy, (WoVox =2V, +wyVa, )2 (2w Vo, + 2w, ) 1+ oy,

£ +1 (l—t)2w0+2(1—t)tw1+t2w2 (wo—2w1+w2)t2+(—2w0+2w1)t+w0
wtwy=1)  [wy=1 (Vo -2V, 42V, =2 [V, =0

2wy +2wm =0 r—>yw=1,1-V, +2/,=0 -, =0

wy =1 w, =2 |V, =0 Vi =1

Vo, =20, +2V,, =1 |V, =1

(t+1)2 (WOVOy —2wmh, + szzy)tz +(_2WOVOy +2w1V1y)t+ woloy oy v 2 0y
y=-5 = 5 > =2, 121, =2 o3, =2
1 +1 (1=2)" wp +2(1=1)tw +°w, oy =1 =2

{VO =(0,1),V; =(0,2),V, =(1,2)

wy=1Lw =Lw,=2

6.108, 6 E+5%), 58

(1) [ﬂ:(l—t)3[(1)}+3(1—t)2{;}+3(1—r)t{f}+t{ﬂ

x=1+(38-3)> +(2-3B)F > x'=2(38-3)t+3(2-38)¢" =

2-28
t[2(B-1)+(2-38)t]=0—>1, = 2735 ™ °

y=3at+(3-6a)’ +(3a-2)t > y' =3a+2(3-6a)t+3(3a-2)t* =0

a
3a-2
(2) simple symmetry argument is by reversing the curve and concluding that (1 - t) is the smae function of « that ¢ is of S

tyzl—tx=1—2_2a: —-a :>2—2,B: a ﬂ—4 da
2-3a¢ 2-3a 2-3F 3a-2 4-3a

(3) a=2->p=2

(3a-2) +2(1-2a)t+a=0—((3a-2)t-a)(t-1)=0—>1, = orl
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P, =(0,-1),P, =(1,—1),P, = (1,0),P, = (L,1),P, = (0.1),P, = (L1),P, =(~1,0)
112200
373737375
P S
(iE_Z]HOL/: 5}3?_/7}%‘?]) W, =w, = w, %, Wy =w,=w, =w, =1

_ wo Py N ;5 (u) +wP N, (u) +w,P,N, (u)
W 5 (u) +WN, ;5 (u) +W,N, (“)

8. (4 5%

(1) SubProduct &t Li{ & ItE HH2R 0[FAI7]7] flet 7|

NEEEIN
(2) Explode: ZEHME Z3li5t= 7|5, 81 = update 7|52 0|88 A =7&= A =2
(o]

] o
Clash: Z@H| Q| ZHE S &Qlote 7|5, #F 2t ¢ N2 E Sof =8 8= =2

9. 573
Split: Surface/Curve B&S A2l RAE 7|F22 HEH
Trim: 22| QA E 7|ZC 2 TN A0 F AYES StLie a2 AT

Split Trim
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10, (4 578)
(1) Two limits: 5 7i2| Curves & 7| =2 2 Surface

M
o
Limit and middle; & 2R MEHZl Curve £ Surface 2 40| QX|SH=E F HiO| Surface 24M

(2) & Guide curves 2| ZO|7} CHE ZS & B 0|0 Tl Surface 7t ‘HHE[X| YU S SHE MO =Z Spine 7|5

0|23810] E7t Curve & IHS 0| = 5| Surface XjAHA.

11.
1. (1) fix

2. (1)@} (3), (6), (8) Rigid joint HZA (2 pts)

3. (1), (2) Revolute joint ¥Z + &3 angle driven (2 pts)

4. (3), (4) Prismatic joint @4 E= Cylindrical joint 22 (1 pts)
5. (5), (6) Revolute joint & & (1 pts)

6. (7), (8) Prismatic joint & & Cylindrical joint @2 (1 pts)

7. (2), (4) Point-surface joint 2= Point-curve joint @& &+ Slide-curve 92 (1 pts)

o

(4), (5) Slide-curve joint ®Z (1 pts)

o

(5), (7) Slide-curve joint ®Z (1 pts)
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