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珊珊叫做 2 

[H、可使用計算機

以thythecentrifugalacc冶leratlon ofa partkle 、吶thspeed V inacircularmotion 


withradius R 臼n bedeterminedby V'jR?(15%) 


2. 	 Howa Coríolis acceleration can occur? Give 3n example a門dexplainitmdetali 

(15%) 

3. 	 For simp lJ fication , assume the earth to be a sphere with radius R = 6,378 km 

Ata posit昀n 、叫th longltudeλ= 120~ and latltudeφ= 23 0 (asyüu may 

noticethat， itisclo且 towhereweareJ， arocketisflyingatconstantaltitude
 

h = 30,000 m with constant speed V 三 2 ， 000 rn/s. Theheadingangleofthe 


flightisψ= 30 0 , counted clockwise from the nc內 h. Therevolvingspeed ofthe 


earth is n = 7.292115856 x 1O-~ rad/s. At such instant deswbed in the 


above, determine 


(a) theangularvelocityωoftbe rocketrelativetothe 旦旦且且丘且已 (7%) 

(b)theangularacce他rationαofthe rocketrelativetothe 且且包且扭早已 (7%) 

(c) theacceleration a oftherocket relativetothe 盟且且丘盟且正 (whichis

"可umedtobefixed).{6%) 

E)(press ω1α， a in ENZ-coordinate system , where E, N, õ! nd Z are unit vectors, 


pointinge õ!泣，叩門h ， andup， res帥ctively
 

4. 	 A mass m and a spring of stiffreS5 k are connected in series and Iie on a 

horizontal floor. At t::=O, the free end of the in忱地 Ilyunstressed spríng 的 movedat 

a constant speed Vo In a straight line directly away from the maS5. Assu 叩門g. 

friction coefficientμ ， solveforthedi~placernentofthe mass asafunctíon of 

time. (15%) 

5. 	 Asmal! fixedtube 旭 shaped In the form of a vertical helix of radius R and helix 

angle r , that is, the tube always makes an dngle γ 叫ththe horizontal.A 

partlde of mass m slides down the tube under t 可 eactionofgravity.lfthereisa 

coefficientoffrictionμbetween thetubeandthe partíde, what isthe 

steady-statespeed ofthepartide?let γ=300 and assumethatμ< 1/、用 
(15%) 

6. 	 A particle of mass m slides along a frictionle臼 horizontaltrack intheformofa 

logarithmkspiral 

r = roe-a6 


Ifitsinitialspeedis vj} w門en9 -= 0, fíndthespeed ofthe pa的icleand alsothe 


magn山de of the track force acting on the particle as functlons of e (2研討
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