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PROBLEMS

l..l F incl the lorce for eacll of the folloriing potentitrl ener$ functions:

(a )  l '=  c ry :  +  C

(b)  \ '  :  c " t2  +  F !12  +  Y:2  +  C

( c )  1 '  :  c c  
-  a \  +  / r ' t  +  1 ' '

(d) \ '  :  cr" in spherical coordinrrtes' \
f l ) lJ\ findinq the crrrl, cletermine rihich ol the follou'ing forces are corlser'\'itive:

u , . /  
( a )  F : i r + j V + k :

( b )  F : i y - j r + k : 2

( c )  F : i V + j r + k : l

(d) F : -kr "e, in spheric:r l  t 'oolcLtrates

{.: l  l ' i rrr i  t l ie \ . i r l l lc oi t l }e (olstantl  strclr that each ol t i rc fol losinc l i rrces is ct l trscnatir. t ' :

(a) F = i ,rry *.1r 'rr  + k: I

\  
( b )  F  -  i l : ' y r  +  r ' j r ' r : i r 7 r r  *  l i L 1 r l 7 i

{.{ ;  . \  pirrt icle ol rnass rr uroring in t lrree dinrensions unrler t i re potential el}er$ I\ l trct iot l

vir .  ry, :r  :  ar - l  Fy) + y:t  l r trs speecl t ' , ,  rvheu i t  passes t l l rough the oriqir l

(a) \\'hat $'ill its speed be if and \vheu it piisses through the point i l' 1' L )?

(b)  I i the  po in t  i1 .  1 ,  L ) is  a  tu rn inqpo in t  in  the  rno t io t ]  lu  :  0 ) .  $1 ia t  i s  t , ,?

(c) \\'htrt are the con.rponent cliflerential equations of r:notiorl of the particle?

i-\ott,. lt is rrr.r1 nccessarv to soh'e the difl'erential ec+ratiorts of motiotl irl this problem )

J.5 Considel the hvo ibrce functiols

( a )  F :  i r  * j V

( b )  F :  i y  j t

\i:rifr that i ir r is cotrservative and that f b) is r.rouconsen ative lx' shorrirlg thirt the ilte-

g.*l  i  F .  r1r is inclcper.rdent of the path of integratiorr for ral,  but not lbr ib) '  l l . takinq

h v 6 p i r t [ s i n l , h i c l r i h e s t a r t i n g p o i n t i s t h e o n g r n 1 0 , 0 r . r r n d t l i e e n d p o i r - r t i s i 1 .  I I  F o r

one ir.r th takc t lre l ine r :  ry For thc other patl i  take thc'r-at is ortt  to tht:  poirrt  '  l .  0r
' \  rui<l t l t t ' t t  t l re l i r le r -  I  rrp to t l l t '  point 1. 1

-1.6 ! Sl i1ir. .  t l rat t i r l  r  rrr i :r t iol  o1'qrari tr ' \ r . i t l i  l rerqht c'arr br: accottt t tet l  l i rr  applori t l iateh lr t

. ;  t l re lbl loslng poterrt ial  ctrcrqv tt t t tct iort:

\ ' :  , l , g : ( t  -  

" t )
i1 rvfiic| r,, is tlie raclius oi the Earth. Find the force giren br t]re above potential frtnc-

tio1. Front tliis find the compouent differential equations of motiott of a proiectile un-

cle r such a force, If the verticd c'ornponent of the ir-ritial velocitv is l: 0 - . ho$' higll cloes

tl ie ploject i le qol rConrptrre r ' i ' i th Eranrple 2.3.2.)

1.7 Particles of ,1.,ci rrre throrrn l}om tfie rim of :r rollinquteel. If t]re fonvard speed of

tle s heel is r ..,. ilrd the ladius of the r,,fieel is D. shou' that the gleatest height above
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