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※考生請注意 1 本試題回可口不可使用計算機 

1 A two-:mn robot is used for weldmg works. Between the tïrst ann and the frame is a sphencal ($) 

joint, and that betw仗:n two arms Îs a revolu個 (R)joint. The coordmates ofthe Sjoint 18 (0, 0, 0), the 

leng伽 ofthe fi叫 and second anns are L] and L2' respectlvely. The tip-end of the second arm is 

reqUl.red to move between two points (P] & P2), whose coordinates are (函，吭， Zd 間d(品，吭， Zd， 

respectively (their Z coordinates are the 閥me) Dunng the movement, the rotational 阻18 ofthe R 

JOllltl也 kept para!lel ωZ axis. Please (a) give a skeleton drawmg (with the reference coordinate 

system and the glven symbols) ofthe robot (4 %), (b) 也均rmine the 阻gular displacements about the 

refer閻明 coordir惚惚 system ofhoth anns when the tip-end moves from Pj to Pz (8 %) 

2. For the dlSk cam 、NÎtb an oscillating f!at-faced fo\lower mechanism as shown in Fig. 2, AC = 840 mm, 
AGz "" 160 mm, BG2 = 300 mm, CG] = 460 mm, AB = 400 mm, CB = 580 mm 問d the width of the 

fo l1ower is 80 mm. The weigh紹， Wl =98 N 叩d Wl= 196N，血d the load TlJ 工 50 Nm. There i8 

fncÌlon between the cam and follower only, and 也s 企ictional coefficientls 0.15 If 且 =300rad/sec 

(constant) and the inertial forces should be conslde羽毛d ， please (a) detennine the angular velocity of the 

fol1ow位 (4 叫“) detennine the 扭扭lar acceleration of the follower (6 %), (c) give the free-body 

diagrams of the cam and fo lJower, res開 ctively (4 %), (d) glVe X & Y force componen臼 and moment 

equivalent equatlOns of the cam and fo l1ower, respec世ve1y (6 %)，伸出tennine the mput torque T12, 

血d 也e forces atA (denoted as F 12) , B (denoted as FZ3 or Fn)，阻d C(denoted as F lJ) (18 %) 
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Fig.2 

(背面仍有題目.請繼續作答)
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3 A small ball rol恰 around a horizonlal circle al helght y Inside a hemispheri呵 I bowl of 
radius R as shown in F旬ure 3-1 Assume pertect rolling , find Ihe expression for the ball's 
angular velocity 10 stay at the helght y using the suggested coordinate system in Figure 
3-2, The downward direction 帆 Figure 3-2 ∞mes from Ihe gravity. (25%,) 

字?「
 
F旭ure 3-1 Pictorial Represenlation Figure 3-2 Suggested Coordinate 
for Problem 3 System 
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4. 	Figure 4-1 shows the forces aCling on a tWQ-a划 e vehicle We assume the traction-force 
01 a fronl (rear) drive vehicle can be calc叫ated via the equilibrium 01 the moment about 
the rear (fronl) wheel and the vehicle is climbing uphill. Please compare the traction 
forces 01 fro門卜wheel drive and rear-wheel drive vehicles using the 10110叫 ng notations 
Lisl at least three observations from your comparisons belween fronl and rear-wheel 
酬ve vehicles. (25%) 

Figure 4-1 Vehicle Dynamics 

- W the weighl 01 Ihe vehìcle 
m vehicle mass 
Ra resislance due 10 aerodynamics 

- Rrl (R,,) r叫 ing resislance 01 the fronl (rear) tires 
- Rq resisla門ce due 10 the grade 01 the slope 

Ff (Frl the tractive e作。rt 叫 the front (rear) tires. For rear(front)-wheel drive 
veh也le ， Ff=O (F,=O) 
1\ (12) the dislance between Ihe 1ronl (rear) axle and the center of gravity of the 
vehicle 

- ha the he旭 ht of the point of applicatio們 of the aerodynamic resistance 
h the height of the center 01 gravity 

- 6 slope angle 
-μthe coefficient 01 road adhesior 




