AiiM ’ MATHEMATICS Math Learning Center

Instructor: Dr. Rosanna Pearlstein Math 251 — Spring 2022
“Week-in-Review”

Wir 6: Exam 2 Review

Sections 14.1, 14.3-14.8

Problem 1. Sketch the domain of f(z,y) = \/2? — y and describe the level curves.
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Problem 2. Sketch the domain of f(x,y) = In(y* + 2* — 1) and describe the level curves.
2 z
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Problem 3. What are the level surfaces to the equation f(z,y,z) =z +y + 27

X+7+Z:|< G

F‘o.hg s
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Problem 4. f(z,y) = sin(z? + y*), find all first and second partial derivatives.

f_ = 2 os (X 7‘) —ax axsin (2+y2)
XX

p e (o)

‘ny = —2)(&7 s‘m(x"+y")

sin(+y) £, == 372X S (2+y?)
N esetey) ¢

£7/= Qo (x’-\-y‘) -Ay 9.7 Sin (x’+\/‘)
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2o= e(\)\): 2+1=3

Problem 5. Find an equation for the tangent plane to the surface z = 22? + y? at the point
Rol1,1)
2-2, =P e E® G-
X
=YX <> Y
‘3,3: H(x-\§+9.(‘/—lﬂ f

(21: 2y > 2
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F o -

Problem 6. Find the tangent plane to the surface 2ry + 3yz + Txz —-t—{l at the point
—_ ——

F () (x=x%o) + F (8) (y-y,) + G G)E-2> =0

oy |

=2y +tz — F (R)=4-7= -3
F =2x +32 ~—)F;, (Po)= 2 -3= —|
FE;'ﬂy-l' ?K‘AFZ_(PO)=G+7- =13

~

3 (- =1(y-2)+n3(z2+) =0
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Problem 7. If z = 2%y, find the differential, dz, and explain what it measures.
= dx + 2 d
dz= Z, , dy
dz=2xyrdx+ axdydy

dzzx Az
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Problem 8. Consider a rectangular box with length [, width w and height h. If A is the surface
area of the box, find the differential, dA.

A:Z/?W+Z\’\W+2Bl" PE

dh = A, dL + A, oh+ A, dw
g(wen)dd +2(w+d)dhs2 (£eh)dw = dA |
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Problem 9. The }l!. ight of a cone was measured to be 3 em with a maximum error of 0.1 em and
the radius of the cone is measured to be 2 em with a maximum error of 0.2 em. Use differentials
to estimate the maximum error in the calculated volume of the cone.

DI OL L1 oo

c=2cu  dr=0.2ce

he 3¢ dh= 0.1 cun

Ve Lmerh
3

dV = V. dr +V di

= Tacthdry I
3T[f+3i‘ dhn
T2 2 Tyl - T (o - .28 _ 2387 3
5 o Y3170 3('”“"”) 3 0 T3 4
2 4+Y
(o
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- X ; : : > 2 3,3
Problem 10. Use a linear approximation (tangent plane) to estimate ((2.1)% + (0.1)%)

L(xy)= _E(P.,) + ﬁ (o) (x—xo) + EY @) (v -%)

‘E(X’y> = (xz+ \/355 Pt.'a (9‘1 O) ‘?(?93:(21"' oag: Gu.
Leoaogrel geaga@d)
Gx (X4 ) 7?’7' (x1+73)1
\v 12 (4+o)=iqq NI St
b o

L (x,y)s ¢4 +ia2(x=2)+ 0o (y-0)

ey +192(21-2) o (01-0)

) “”7‘—: Cy+1a.2 =

Truevelue 85.824 .. ..
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Problem 11. Use differentials to approximate \/(3.0‘2)'3 + (1.97)2 + (5.99)2

ﬁ(xl Y,E)=JXZ+71+%Z P°(3)?_)G\)
_E(\)o)=m =%

- A [ p._z
(o SR
+

2
7

Loy P(0) « P (o) (-2 + B (1) 1Rz
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Problem 12. If z = ¢* ¥’ 1 = ¢, y = cost, find %
Z
dz _ Q2 dx, Qzdt
Jt ~ 9% dt  oradt x
)<1+y7‘ t x?._‘_y?-. t

2X€ e —aye st
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Problem 13. For z = zy, = = cos(st?), y = sin(e ) find % and %
—— — :
Qz _ 92 Ix , 29 A
Qt ox 3t 9y % x
= (yashsin (s8) + x € Cos(e*)
S t S

Nz
Q‘S:Zx xs +27ys

- y £ sin (st) + X p/
S~— "
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Problem 14. The radius and height of a circular cylinder change with time. When the height

is 1 meter and the radius is 2 meters, the radius is increasing at a rate of 4 meters per second

and the height is decreasing at a rate of 2 meters per second. At that same instant, find the rate

at which the volume is changing _

av =7

V- Ve de Vol

at / W .
(@meh) (4) +0ce2) (-2)

—+
~N

HT -y + yw (-2) =
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Ty. Find the directional derivative of f at the point P(4,1) in

D pey-e-T

Problem 15. Let f(r.y) = |
the direction from P to Q(6,2)

?;ZQ“Q-P:(QJ I > '::—\:’/>

> > Mlu\=i
u = —V_- :fl— <1J\> —
VI >
VE=< L 2>

6‘?(“‘)‘) :<*l—- ) -4 >

H Y
- b L .l_ - \
D f(“h') <L <2,|>_J\r§_(_2+‘> :‘E%:f@
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Problem 16. Let f(xr,y) = NS What is the direction of the largest rate of change at the
point P(4,1)?

d.‘ f@d’im Oé _6‘8(?") = <T‘+>‘>
max cate ee wereaoe 1S | VR Gdl=

:;i-‘v;-\—' = \r—\lz—'-_
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Problem 17. Let f(z,y) = ¢™"¥. What is the maximum rate of change at the point [3(—1,1)?

) 32 (“)')\

p—

S X+ X+ o °
\73(:(67)67> = <e e >=<v>
fo

Po

Max /7 'S :)|+l ={z
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Problem 18. For the f(r.y) = 22* —

saddle points

Srev4: Crikiced ‘y\'s Vg T oc dne
6# -((,x"-y +10x, -2x7+Q7> =<0 o
{ Cx*-y* +lox =0

- - /\,:o

Qy( X 41)=0 St . o)
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'j(‘[o—s 6x*+l0x =0 D X(Gx+\o)-o\x__|o,_ )
x> eyrese syt Ly ()

STEP2: Sewnd derwakve Yreat

ry? + 5% + y? + 5, find all local minima. maxima, and

D: =2 =2x
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yz€+\o D (o) = 20 = - ( =10>0 ("/’)z@opmm

bu)-[m B

D(w):}iz
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ief)_) . ﬁ‘? = g
£ =y-=9 i a (2,1)A
p, = x-a=o0
!
Step2
ﬁl:y:o 1£x ¢5 (\)o)
£(x)= +-X 40 (510)
BD ! X =) °cy <Y
| )
() =7+y o Ch
P03y 2y (1,4)
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im and minimum values nl'
cies (1,0), (5,0), (1,4).

N zax+b

§=oa + b =>‘-l:0k-'50~:-'10..

5. b iO a5+ b =S bz - Ga
T RN (l,\—\)

oz

b=5

c
5,00

% Pa)t4r-4-2=5

0= 6
f(s‘,o): 2

gl *A

%/\\)f(m:e

2OV =+L

£(32)=-9418-3-6

P)=F(5-x) =x - 2 (5-x Y

7-+'5:><v><1~_><—|o +9 X

PO-— x>+ 6 x - 3
P = —ax+ ¢
X =3

N —

S+6P 2.
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Proble 2

blem 20. Find the absolute maximum and minimum values of f(x,y) = 2
region D = {(z,y) : 2* +y* < 1}

27% + y* over the
> = Xi4yZ=
1. Vf: o <G)<7'/ 473) = <o o>

Y -l—>3/
TR

2. J\o:asmz.wgl \Mw\&\ ?\\&TS f(o): 0
Vi

<6X)l+y> = A<Ax 29>

42*yqz-q=o0
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Problem 21. Use the method of Lagrange to find the maximum and minimum values of
f(z.y) = 6 + 6y subject to the constraint =% + y* = 18.
—~

VD =AVe <

Xt Y*= (8 <6 65> = N2 x  2y>
k_/—\r\/
€= 2XX%
X*+ x* =18 G=2Xy x=Y
2 x> =18
x%= 9
Xz +3 (3, 3) 3 -3)
—v—— N
0IryolIe max absute wmin
vabua = 18418216 Valae = =36
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Problem 22. Use the method of Lagrange to find the maximum and minimum values of
f(z,y) = y* — 2* subject to the constraint ~2° + y* = 25 @
W\/ \I_/—\r_\—J

<-2x, 2y > AN<3x, 2y>
®

- “ ANX -2 - XA\ =
AIx=AE o X (-2 %)= ©
. _ - /7=0 oR
QY:)\ly = v (Q 2)\5 ) ~A= = x(,z_.\.)-o-_bx:o

j'@ 7:D=> T(*-x’-+o7- =29 = X¥z 100 => (j_\o)o) _&:—uoo
W xmos> ot uytezs (o x5) S —
Q:&E

oy e
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Problem 23. Find the volume of the largest rectangular box with faces |l:!l'r‘i|l|'l to the coordinate

planes than can be inscribed in the ellipsoid 1622 + 4y + 9:* = 144. @
—_—
h=-2z ¥

Yoy “’

V= QXYE

VV=AVy
0
(8ye, 8xz, &xy>=A<%x, 8y 182>
®
X8yz = 32 Ax? ~———
Y8xz= g Ay? 32 Xx* = g Xy* =18 X&*
—

z8xy = I8N\ 2°
7 yltxl%z:l'xz :5)0:&)(

H:\@ YZ) 'H“/z' +q\(;;y7'>: vy

(4 +u+4) yo<iuy
Ytz 2 7:073_: 2§3

w2 = B(5(25) (36)
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