1 Math 251/221 WEEK in REVIEW 5. Fall 2024
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3. The dimensions of a closed box are L. W and H. At a certain instant the dimensions are L = lm and
W =H = 2m, and L and W are increasing ar a rate of 2 m/s while H is decreasing at a rate of 3 m/s.
At that instant find the rates at which the following quantites are changing.

AL du/ 2 AH

{a) The volume 7 i ) e
(b} The surface area L-—/) Wekt= 2
[c) The length of a diagonal
» V= AWK ) AV _, v
“ ar / 1\
Av_ oV AL v JH 2V Jw L H w
W oL A o T‘ v & ! L
+
Aw
_— %’@ W Tf 7R

1)

7[1/) —fl(’é) +2 [2')= 6(”/‘) p (——b\ll(
(). A=SA =AWH+LIH + 24w

M ok Ak 2~ A 2 dw ,
7 Zkﬁ*’b”dt v -\

- @Hdw) Tt (2wl %{i* (2 H*ll)%
= (3)[;, b(-3)% b(2) = o m"/s) /"_(;

The ﬂ&btfaml%(} LWW iz

/‘DT /L /ﬂ,@"r/d"ﬂ” W

2 ~
Op’~= L-('W
AK . Aw z
RAZD" ?’D_( T T . 0s% OP*+3P
NS
_Lf, _3) +2. )
. 5(/ 2 +2(-3) +2-(2) oty oz,

_‘D:J‘U{-&l‘ =ﬁ—’=3

New Section 3 Page 3



_.';::+J‘::; F
find — and — 7 N &
r i @ @ 2
VAR
,-%(F(M-y, a—) 1 ) @
2e dol, P8 22
0 = ox ?j;j D2z VX
2e 7%
0= ’%;i * SF— x

RF
QF | e oz _ Pz __
53%*!0& oy o0 = y ’L—%j

xy2 oy
F(yly gr)- Y%"+ 2>~ e ! 2z . _ Fx _ _ 2> y2 e -
, ox Fa Ayz >+ 3x 2 - xye ’
E 3 xy2 2 !
2—-2-{:)‘: z -e [Y )
. xy&

a_  XY32 ) 23 Fy 2-xz2e _
2F _p, = 2"-¢ xz oy ST —— = - - Ep——
oy = ( Y Fa 4)1& +3x2™ xY

xy3
VE _ g, = 4y 320 (<Y)
w2

New Section 4 Page 4



b, Let
flryz) =2y + /142
(a) Find Vf(1,2.3). the gradient of the function at (1,2, 3).
{b) Find Dy f(1.2.3). the directional derivative of f at (1.2,3) in the direction of v = 2i +j — 2k
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6. For the function f{z, y.z2) = ze™ find

(a) the direction at which it increases most rapidly at the point (00, 1,2).

(b) What is the maximum rate of increase?

(e

} What is the largest rate of decrease of f at this point? In which direction does this change oceur?
{d) When is the directional derivative at this point is half of its maximum value?
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7. (a) Find parametric equations of the normal line and an equation of the tangent plane to the surface
4+ y? + 23 = hryz
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8. Find the local maximum and local minimnm values, and saddle points if any, of the function f(r,y) =
2 -y + oy
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\(70) \170) 250
9. Find the three positive numbers x, y, and z whose sum is 100 such that zy 2z i a maximum.
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10. Find the absolute maximum and minimmm values of f(x, y) = 32%y — 2% — y* on the closed triangular
region in the ry -plane with the vertices (0,0), (1,1}, and (1.0].
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11. Use Lagrange multipliers to find the maximum and minimum values of the function f{z. y) = ry subject
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to the constraint 9z2 -;—?3 = 4.
\—W

goop By

. -~ x where \74‘ A VJ'
Looking for pointt (=) g o

’-((""I)’x‘/ _\L—
9f= <Y, ¥> ~ [y > A= Tex
_ X= 1/\7 X= 1-7 —L
vq9= < Bx 2y> 2, 5 x
d Ix+ Y =4 2 Q= y*
¥ = )é—);— or )i
FI
ax .\/-=O - -3x
(3x-\/)(3"*\/)=° = \/—’3)( o ]
a >
- — "‘9
e T
1)(3-!'4)(:[( 2 2 X""E y_’,3x=-‘£ {?
lg\(a"l( or X ° T ) = )

New Section 11 Page 11



12. Use Lagrange multipliers to find the volume of the largest rectangular box in the first octant with three
faces in the coordinate planes and one vertex in the plane x + 9y + 4z = 27.
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