
Mechanics SPring 2003 - Test 2

problem 2.1 Tlie ecrccntricity of \4ercury is 0.206 ancl the semi-major axis is 0.387AU rvhere 1AU: 1.5 > 101r[i '

The mass of the sr.rrr is 2 x 1030kg.

5 f"l ( iornpute thc perioci of l lercury. (In years or seconds)'

5 @ CoruPute tltc distance frorn the sun at periireliorr and apirelion.

l( k) C)ornPute the vclocity at perihelion'

problem 2.2 Clorrsicier thc fbrce F : _ ri - zj + gi. A particle of nia,ss rrr experiencing the fbrce is reletr'st:rl at the

point  ( r l .  d ,  d) .

{(") Dt.,es rr lrotcrrtir i l  lurrction exist fbr this fbrcc'l If 1,es, calculate t}re poterrtlal f i tnctiorr. lf rt<l, clemortstra,te n'hl '
'  

t l r t '  l tu t l t r t i t r l  f t t t tc : t io t i  t ioes r rot  cx is t .

f tt l I, ' irrd tlu' cornltorrcnt cquatiorrs of rnotiorr fbr this fbrcc.

(c) Soh'r:  t l t .  t 'ott tpclt t t

IO g i ' . . .

t  
(d)  Nlal i t '  Progrcss or t  t l tc  t l t l ter  t , rvo c<1t ta, t ior ts.

pr ,b ler '  2.8 A pa,r t i r :k , r r rovcs i r r  a,  potorr t ia l  V(r ' )  -  -# lvhcr lc 1 is  a,  t :c . r t ts tar t t  a, r r< l  I  is  thc d istat tcrc f r 'orn t l t t '

o t  i g i r r .

q , ( a ) \ \ ' 1 r a t i s t ' . , t l s c L v c t - l i r i t h e r n o t i o r t , l i t l t l i l , . l l l c l l l l c l
)  ( \ ) t t s t ' t  v c t l .

/  ( h )  (  ' : r l c t t l ; r l , '  
t  l r l  l t r l  c l  t , t t  l  l t t '  p r r t  l  i t  l t ' .

)
, z  (c )  \ \ i  i t .  t  l r t '  , l i l t i r l c t i f  ia l  ec l t ta t io t l  o f  t l l e r  o l l r i t .
'l

(  (cl) r \*" 'rrrr irrg 21 f rrt . ! ' )  < l ,  solve thc cl i f l 'crcntial e<luation of thc orbit .  Usc A a,tr<l 01; :  0 as vottL ct lr tst, : t t t ts o1
'  

i l t c g t r t t i t ' t t .

(  ( t t \  ( ' t , t r rp t r t t ' f l (1 ) .  Yor r  t t tny  l t cc< l  to  ask  fb r  an  in tegra , l .
J '

P r t l b l e r r r 2 . 4 . I c l h r i H l t ] l ] l i r , r ' r I ' s < l a , r I o r v t l s i r r i t l t t t 1 l t r r r c k . . I o 1 i r i i s d r i v i r r g t l r e t r r r c k w i t c n a r t c x 1 l l r l t l i r r g s r r 1 a r l n c l i r 1 l l l l t

5a ' , . t t s  ( t  t t t t t t t t , t t

st ' r .errr l( lssprrrc t , l rc lat,c ' is c:onsta.rrt ,) .  As luck rvciulcl  havc i t ,  Ca,lcl t  is si t t i r tg al,  thc t: t l t t t t ' l  ot tr i : iss.

' | t a \ \ \ ' l r i r , t i r l t l r . t i : r l f b r ' c c s : r c t r l r r C t r 1 c b . / L , x 1 l r . i l s s t h t l f b r c c s i r s i r r . a ' t i t ' l
T  t l r t '  t r r r u t t i t t t r l .  o l  r l r t '  i b t ,  t ' s .

, Jos1 r l f ess i ss i t t i r r g i r t t l r t l e< lgec l f t } r t l r l u r r rp t ruck : r t l i s t a r r ceo f l J r l r 1 r t i r r rC : r l e l l an r . I

/D (b) \\ ' lrat, irrcrtial fblccs a,ct orr , losh'/ ExPress the fbrccs as a, ra,tio of thc forcc to Josh's lr 'eriglrt rrr9. ltt:1lort orrlv
- 

thc ntagnitttt l t: of thc fbrtles.

,,- (c) L1rle5 lr. ies tlrt: t lrrorv ,Josli n rope irr a flat tra.jectory rit velocity u : 30ur/s. \\"ha,t ir iertitr l lbrccs zrct orr thc
Lv r.out, l Exrx.css thc lbrces a,s a rtrt io of the lbrcc to tl ie rope's weight nr,g ancl trs the tl istauce Ii 'orn Caleb r'.

I l .cport orrlt '  t lrc rrrtrgrritttcle of the fbrces.

| (a) t l ' l tat ale the odds Czileb saves Josli 's l i fc'/
(

Bonus Problem \\Irite v61r or,vrr trivia question u,ith answer. lf I rrse thc questiorr on thc hontt- 'tvolk 5 bornts points.
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