N

s
~ W
b )

| BxRARE &L K Hop. o & gp For s
Osrrgr ke " i O RIR B

IR

Problem 1. As shown in Fig. 1, a rod is moving in the z-y
plane. Assume the distances of points A and L from the left
end of the rod are a and I, respectively. Given (z4,y4), w,

o
\\ e
and 6(0), i.e., the position of point A, the angular velocity AN
. . /
of the rod, and the initial angle of the rod, respectively, as L
. ' \
follows: \
~ e
ra=t+ 2t W
2 A ¥ line parallel to x- axis
Ya=—=3t —t .
ne Ao
w=sin 2t X
A(0)=0 i
Determinery, ¢, and ', Le., the position vector, the velocity, ]—“

and the acceleration of L, repectively.

e Express rp, £, and ¥, in i, j unit vectors, which are in a
fixed frame. - (15%) ,
Figure 1: Figure for Problem 1.
e Express ry, rr, and ¥f in e, ey unit vectors, which are
in a frame fixed to the moving rod. (5%)

Problem 2. Consider a cylinder rolling on a cart as shown
in Fig. 2. There is no friction on the floor and the cylinder is
rolling without slip on the cart. Derive the dynamic equations
of motion for the system. For small 0, linearize the equations
of motion. (20%)

Figure 2: Figure for Problem 2.
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Problem 3
RRGRIRE(EE 2 95 304

L REUEH 3 B WEITT {4 (passive element)
2. THEH 3 BB EENTTH:(active element)
3. THIREH 3 B AR T (linear element)
4. FF3H 3 BREIERR T4 (nonlinear element)
(a) FEALEL ~ (b) FEREER ~ (o) FOLAGHY - (d) EBHEE - (o) 4B (O =&
AR ~ () HBMAE - (b) AMFHET ML ~ (i) SCR BARATTH: ~ () EILER - ()
FHRE ~ (m) BAER - (n) BUEMN -

5. THUEEH, 3 KRB HAGEHRTE 54 B (bipolar junction transistor, BIT)TE {4 -
6. THUEEHY 3 KRIBHAE AT R Bl (field effect transistor, FET)JT{F 2 51
(2) IEHAREST - (o) FIRABEST » (o) WA ~ (d) BB ~ (o) {EiH
FEHL ~ (O EEEHEREST - (@) RO - (h) B -

7. TERE AP SRR RE S B (bus) PSR — R EAOSTAR R - SBHY 3 #mEy
A1 © (a) TR - (b) ABETH ~ (c) AE ~ () IR ~ () BB - (f) S -

8. TRAMTERS T H 158 3 BB AR AUIRES © (2) RASRALE - (b) IR - (o)
R (d) I © (o) TORTRRE ~ (D) SMETTIENS - (@) FERI -

9. M TR TRA 3 RIS R © () BACE - () (B4R~ () &
BT - (d) BN - (o) B BRI -

10. {REE M2 T RIGEE— IR T 38 T RACATH AR 2 B 3 1%
o AT (a) IEAERE - (b) RRACE ~ (o) BETSERE - () MLFEME - (o) Bke
M~ (f) 7 400Hz EAEE -

DU 25 REWD e b 584 T B B [ e

1. AEEETPREEREERN AEE U EEEE » S5 R AR e A 0 215

12 BRI S E S ERAL .

13. —{E SRR R R T RS T & A 4 — (B B S RS -

14, MERRROMEIER T, - SHKBMTh BT TR e

15. AREE S X R SR A B R A R e e

(a) BRABE#E (Ohm’s Law) + (b) HxRi%FH (Farady’s Law) ~ (c) &A% 2 B8

(Ampere’s Law) ~ (d) I % (Watt’s Law) - (e) ¥ 7% %2  (Lenz’s
Law)’ »
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Problem 4 .
B (SR 5 51 3043

16. BE " FRHSHC R B RSN - S5adahang -

17. BT T BB R H R R ey AILMEE S EISE » Sdot— TR Ean
TR — ER BT (pulse train)QBETERE - T IS {IR1L - EIE-ESIR=1:0) diva
mE ?

18. — &Y — FE#SHI A TR (cut-in voltage) AFIES 0.7V » —{E TS T R A
f(logic gate)A#I45UME nano-second HIFEE - AR AT RER MMz e
2T B, (reference voltage) B HERS RAZEJE (standard time delay) » {R{RAGERR
BYRm— - ‘

19, ~(EEZEHBEBEAIE 1.5V » RIS 4 [ 8 EREEEAE - 3P
VRS ER T 1000 {Ess B e AL R4 AIRRIREENE SN SR  B
TR ?

20. FERRRYSMTE I BIEHELE I « BRIV BT —E R A — (I EmE
TRAVSEERBS - MITERE - EFIER AN R R AR RE B '

21 BUMER TR RS B B & R RIL T » SHERB AN Thevenin EMER R
Norton 3RS » K LASEE  Hi%AS RITERAR 2




