your name(s)

Physics 321 Quiz #7 - Friday, April 6 2018

Work in groups of 4 or less.

You wish to find the fastest route for a paddle boat, which moves with speed Vj on still water, to travel
a distance L, fromx = y = O0tox = L,y = 0. There is a current also moving in the « direction, but
depending on y. The current’s speed is w; = ay. The time for the voyage can be expressed as

L dx
t= [ ——,
o dx/dt
Our goal is use the Euler-Lagrange equation to solve for y(x).

1. (10 pts) Express dz /dt in terms of w, Vp and dy/dx.

2. (10 pts) Using the expression for ¢t above, write a 2nd-order differential equation for y(z) from the
Euler-Lagrange equations. The equation should be in terms of L, o and wy, y, d?y/dz?and dy/dz.

3. (20 extra credit quiz points) Write a program to solve the Euler-Lagrange equation. Use o = 0.02
s—1, L = 1000 m and Vo = 10 m/s. What is the maximum value of y for this trajectory?

Extra-credit portion can be turned in Monday — no more than 4 names on a paper, which should include
printout of program and the value of ymax-



e [ L e

%) iﬁ\j/’&“’(h)*w e

~(w ~vm

- BEE s
2 A&((/-’—%‘\

A i s i

po (0497 ol i ng)

[y +8Y
N2ESELHERIGEE Sa L
93 E’Z%_\,&B {
e = (‘F’/ﬁ)[\/ ‘_xga\)

iaiee; ﬁ) (5%



Tty &) " ?
= 1 oL —2el
d E"“é*&j { S
240 ﬁ’ﬁ‘)fng‘—wa]
85‘& (434—’1) (Jbéﬂ)
T
ab—F: (ogj—\/r() {d +2E—D3( SET Ragani iz

o2 y " T (_(‘/ZR\ 3 ® 93,&1 =2 v;b',z.("j“:}'
(dﬂA—k) (7“‘3*&3 5

(3 +)= T 25 }: <y +_,3(9 £)- % 5P, e—l

(dzﬁ“ (43
= 3[(9 Ay Cyba’]
Yo' {2 R ) j







,‘,,4-6)1—

/+(u’~7f
U‘Cé—~0)
ﬂ/':u“/m T /V
T (/y ,4—6)

1 (/4—(&’04&))

y = /J—/—_/ ——4//+Q’X ST

U‘%:X%‘LVU(/#(V“‘{))

r -<t)
peResal/R SHE EaRa s u s (

11(3’”‘6







N
(\Iou
o 0
o P )
: perid
‘ 9
/ZAN/ ;MA ¢ il
r o
3 gt
Lhoa -
. T
2 r /S
1‘(%(/
I

i9st:
o
g x(;ﬁj

S
| ! /éﬂg) hans-
o "
¢ il j /
o'*f/z ) -f(ﬂ(f) ; j(
puay: ) I-L,(: be i E
)i <P m A ‘gﬂ«ﬁ:fwk&!:L)’O
F:d\/\ g// ty'_éf ‘éf g /lec 7L/<J
9% ,L; 29//:0%% Zy/NAM
san = 0,/m ) i f[/\/\]gé'
% :93‘122%—/ a /%

i : 0.02

£7 i -
3

y (t
7
N
P A an
4

i
1\170
VA S

uijim
~ /d0

< an
€.
L0.E
3/‘[ :
et




