Physics 110A: Problem Set #3
Due Monday, October 29 by 12:30 pm

Reading: MT chapter 5 ; lecture notes #4

[1] Find the differential equation which results from extremization of the following functionals.

Specify whatever boundary conditions are required.
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[2] A cylinder has height L and radius a. Maximize its volume sub ject to the constraint L*+4q* = 1.
(Find a, L, and V.

[3] The speed of an object moving along a plane depends on the object’s distance from a single
point (the origin): v = v(r). Construct the time functional T[#(r)], where ¢(r) is the object’s path
represented by azimuthal angle as a function of radius. Find the equation of the extremizing path
connecting the points (r = a,¢ =0) and (r = b, ¢ = %w) for each of the following v(r):

(a) v(r) = v (vo a constant)

(®) v(r) =r/7 (7 a constant).

[4] A bumpy cylinder is defined by p(z) = a + bsin(z/)), where 0 < b < a. What differential

equation must be solved to obtain geodesics ¢(z) on such a surface?



§

(3 () Ligyg) = 441)* - e’
oL L yry ye X
o T 9T

L oy
o~ 4
a 77’
& L) 0 gl
%U(er-)+y&7"7 = 0
Tl'\l's Com !93 |‘mﬁqjm¥tz{ oiee
ol -
Ex oL JyT v lyger) W
IS Corsered . Bom% Cordias 59/¢/ -_CSJ/A/ =0.
(b) L/y,y’) - ! _(gl_z_ N ie*ﬁ( u)l
2 I.,._Uz. 2 U
oL _ _ gyt 4y a1
d (g™ 2 o)
-a—L- = _!]__ DL _d /
adt “_yz_ / é—(j? = € (7
2
L 4
23 p()c ) /
- 3(:1'))' [ % 02 ‘7” 2(7(7')
oy (H’:)b)l’ 28 /y / - /{_(72 (/ ,4.71-/L
nlv T ‘o = - -—
O Y —ny fj-({j"}leyf(y'/zj”c’ufj

Syla) = 8y(b) = Syife) = S4'fk) = 0.

Bouvwlwa cond i F o




l

[2] V- ma*'l . L¥a7=q
V* = mmatl + A /L‘/,Ld‘f—/)
4 .
a&v- - 0 3277&[.—4-4/\5.3 => /\=—§LQZ
a
M;U :7;&244)\ L'; = ﬂq: ‘2/_‘{
oL |
4 -4 4
V' L it > L =3 a-(E)7
ON
V2 17
> Vo o
7{' r2(¢} d
- 43
[3] T[d»(r' //f Z/(r‘ = /Z—/—
‘/ljr‘/(zf')Z aL
L(¢, ¢l/ r) 7] = &¢/ P ConsAA
P -1 rzgé’ - ,‘i.éﬂ 5 Put-)
Ur) [T+ vqd)? av r/r2- Py
(o) v = 2% o Py, zd
46 P, . A
d'r s (-z_P»UUL - r Jri-dz
Subshrde idsecd o riodr . didans, o - *dc?%g”
JZ
e { :
4 ’tdz Sin _4 /
d) COSL9 d?‘ﬂﬂﬂ'&fcg a/
: d
> ) ——— = Awight Jue |
cos(p-g.) > Y o
= ¢o +[os_\-f(—;)
= ¢0 'i'CoS"—a)
- ¢°+£os"[%)




) oy - £ o B, PIT

ZT

et A:zP/c /ﬂll;‘l«tnﬂm[eﬁ) ->

/V_ /\/
plr = 2 /=57

W’/ = fo 2t ,,:\\z o /aﬁ}

r.e. a2 /oy,/hm(c Sf"’“'( /Ofm,,,,a C/ooéwcgc () ov [0(/&4«*/‘6[04(//;6 /7‘/}
N a

o) = G, + = ).»(1) = ¢o

$lb) = $la) /w/»

-,\1.

(solve fom A)
() /0/}) s atb o (#/a)

dst s (dot + (4,0)2 +/olﬂ¢/L

SV F. ;—5: / }4 [a+£’5"‘(él]

Y4a1) + J4s = fur [T s @O

24/
—2~L :P = /D¢ . (It
fl+&0(}l.+/02(ﬁl/1

PG 1) ey
i [y 4]t ey
— ¥

)
a - : +bSlw 1
Z plz) L f (mbs.n(;‘\.J) / E‘; ;f__) )z__ 1

t)






