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1. [20%) The positien vector of the poinl P in lenns of spherfoal coordinates and the corrasponding
unit vectars is simply (Figuee 1)
e
Derive the a) velocity, v, and b) acceleration, a, of ¥ i terns of #, ©, ¢, &, o, and ey,

2. (29%} The uniform slender rad of imass s and lenglh £ i5 imitially at cost in 3 centered horizontal
pazition on the fixed gircnlar surface of rading f2 = 0.6 L {Fipave 2). Ifa force P nanngd (o (e bar
iz gradually applisd to s end bl the bar beging 1o ghp at the anpgle 8 = 20°, detenuine e

coeflicient of static friction p,.

3. (20%) Explain the following tenninology: a} panticle, B) eigid hody, c} stable equifibrivm, d)
unsiable eqeilibrium, &) routral couilibrivm, £) 4*Alembert’s principle, g) radios of gyration, and h}
Caoriolis acgeleration.

d. (20%) Knowing that rod A5 rotate will an angular wveloeity o zud an anguilar aceeleration o
(Figee 33, both connterclockowise, detive expressions for the velacity and aceeleration of callac

5. (20%}) The Ovin plate ABCD wiighs 16 kg and is held in position by the three inextansible wires
AE, BF, and CH (Figuts 4. Wire A2 05 then oul, Detenmine a) the acceleralian af the plate, B} e
tension 10 wites BF and A immeadiataly afler wire 45 haz boen ont.
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Figute 1 Spharicel coordinates and £ Eh
larHE vELLors, ot l{ ar

4 L
L Twe
o, N
1§ 't
Co e B
o !':\(‘ﬂcm
t5 iR

Figure 4
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