
Problemeasy) ecosy = ecoy-essay
= 8

.

0cocy):yN
osy) =E-sing=

c) f(r
,
0) = - log(r))

Hoy)+g
:+)

-

Per
z : xey

,

vicosht
, y

: cost

=
= e-Y . sinht + ( -xe3) (- sint)

= e-(sinht + roshtsint)
.



6) 4 .
S

.
7

= sink-6)
,

0 : ge22]
=e

: coslab(
= cosla-b) . (1-(e2 +2ae

2)

Problem
xe : yet ,

find t and for
y

+ 1

↓ (1) meetyeye
↓ x

S
=>elee
( :b
Then solve 1) for y with a pile of algatin.



Problem 4 :

a) 4
.
7

.
2

Percost
,
n Prit) is P !R, R. ↑E

(*)[usint-Ite = 0
.

o this is legt in R

Iso weway "locally sany #
r(t)

. in this
142 degrees freedom-legn = I degree freedom "local region ,

= P :R-R is
can say y is

a function of X

=> P = r(t) cost
y(x) ,

(Not true on whole

# = Ecost + r)-sint)
circle ! )

= 0= t+-R

itLost + - 1 in +)

6) 4 .
7

.

7 (8) means
deviation of X in direction of O,

keeping+ fixed
.

So
,

need x = x (r
,6)

x = -cost so poi - vsint
, Re-cost

y
= rsin

· Now ,

to compute (2) ,

need y(0 ,

+).

=>
Y=

sint = x+m0

1) Sect =re



·

To compute (E) ,

need :Okiy

well,
=> G = arcton()

↳ E - it i to
=
=
= Et

12and l
,

we resiprocals only win the

variable held construt is the some.

s set

flxyivyxy
=> 3x

= 2y

Ty = - 2x

· Easy sole at (xy) = 5. Are there others?

x= y = 31zy) zy = 0



3)Zy)2 zy=

zy" - 2y =0

ForcesXa
27y" - By = 0 I

-

=> (27y" - 8) =0 -- ty = 0

y = 77 ,
s

y
= = ,

x:(z)

of course
,

we can flip signs ,

so

critical points :·) .

Kis

Now : compute
fxx = bx

fyy = - by

toy = Foy = -2

· (0 ,
0) : Neither since Fax =O

, Fyg=, but fig 4.

· (1) : fox = 6 = 4 E footty> Ey
,

local max.

fyy = 6 :E=
-4

Foy=e



(1)
Exx = 6: = - 4 Fextfyg <fay ,

=>
fyy = 6 . = 4 local max

·
xy

= -

Proble
l

[
Maximize: A : 2Triangle + rectangle

ssint

H = A(s ,
e

,0

=Issintcast + astcost P = P(s ,
1

,
5)

= sin20 +2clost. 6=4
construct : P : 21 + 45

Evidently by looking at dingram,

5
,

130 and 028 .



Lagrange
:

JA = XXP

Essind
+alco

2scost = +2

25 cos28-2slsinG
= O

since sil .

Gnonzero
,

let equ gives

scos2O = I sing

E = lit

so 2/10) sindOtalcost : Y,

21tsin28 + 2 cost = x4 = 4/1) cost
ces20

=> sintsinkt + cosatcast =
Zeint cost

which gives(after recalling trig)

sinf 2 sintcast + ces2tcost = Zent cost

(inf + cos2f) cost = 12 sing cost.

Since >/, cost +0
,

30 me may
divite.

costf-sin'f
:

cos2t

Isin't +cos2t = 2int
1 = asinGEC Pet



6) 4 .
9 .4

We solved this in Lecture ! So get

(x ,y ,
z) = = (2 ,

3
,
5)

so the box's side lengths are

·

c) 4 .

P .
/

Want :

min xty +z = flxy ,
2)

subject to P
,= Pz = O

,
where

2x + y
-z - 1 = P

,

(x
,y ,
z)

x - y + z - 2 = py(x ,y ,
z)

Lagrange Multiplier Method
for 2 constructs is

If = 1
,
0 P, +E ,

Xixy R

So :

(2)2x = x ,
2)+ xz() = 2x

,

+x

(g) 2y = x
,
(1) + 12(- 1)

= x
,

- x

(2) Ge = X
,

()+ +(1) =x
,
+



plug in :

(P =0) 2x
,

++
z

+ z(XiXz) -2) -x
,
+x) - 1 =

(P2=6) (2x ,

+2) -E(xi +2) +z)- x
,

+ xz) - 2 = 0

E X=3 ,
de ="

subback into Jf = X
,
7 P +&Pa toget

=,
z=

P
7 Expect : clout points

are 1
,

-1
,

so min distance

Should be 1.

turseto
Eri Dlx,y)=y

·

Better to minimize

D2(x ,j) =x+y , since (2 is monotonic.

min D(x ,y) subject to

0 = H(x ,y) = x
= y - 1



-D"(x ,y) = XTH(x ,y)
2x = x2x

xy = - x2y

· If X = 0
,
then X = 0 or by = 0

,
but these

do not satisfy H(x ,y) = 0.

· So,

·
x = 1 = y =0adx G" = 1sox =)

· x == x=0 and -y=1 ,
which

his no solutions

Two distre minimizes as (x iy) = (1 ,
0) and (1 ,

%),
as expected . Min distrie = 1

.

6) 4 . 10 .8

Maximize T = xyz

subject to S = x + y 2+
=

- 12 = 0

Notice that this is the sure set of equs

as in the "box in egg" problem !

· Maximizing T=xyz Maximizes OT=Bxyz.

·= 3 more
:

i72i2
-21

=> a = b = c=2
. F12 -2)

cit
so (x , y.)=za ,

2) = 12
,
2

,2)



1) 4
.

10.

First
, try unconstrated maxlin:
JT = z

=> 4x-2 = 0
,

so (xy) = 12
.

0)
.

- by= 0

But this is

outside
so

, optimum must lie on boubert

DT - 1
, y) = 2 -3y + 2 +

10

=

-3y + 14

2THy- by ,
so TH,) = 14 i

critical point.

② T(x
,
1) = 2x2 -

3 -2x + 10

L =
4x-2

,
soT= is

critical point



③ T( , y) = 2 -3y2 -2 + 10

=
-3y + 10

cy-by ,

so
T= isa

critical point

④ T(x , 1) = 2x2= 3 -2x + 10

LIkil = 4x- 2
,

so T1 : 1) = 13 is a

2x

critical point

This leaves the corners,

T(1
,
1) : 7

T (1
,
-1) : 7

T()
,
1) = 11

T( , -1) = 11

So
,
the minima are at Tbil) :Tlk

,
1) = 13/2

and maximum is at T(1 ,
0) = 14.


