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AIM ‘ MATHEMATICS Math Learning Center

Instructor: Rosanna Pearistein Math 251 - Spring 2023
"Week-in-Review”

Problem 1. Find and sketeh the domain of the following functions 1,2,(
() ux-2yzo0 T

a) flz.y) = JIT =Ty Yxy 2y
b.) f(z.y) = In(y - 3z 2X2Yy X
c.) flz.y) = YTV (b) y-3x>o0 ZNTES 3
W, g g~ Y > 3x ;)
TR
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Instructor: Rosanna Pearlstein Math 251 = Spring 2023
“Week-in-Review”

Problem 2. Sketch the graph of the lollowing surfaces
(@) -x-3y+2Z = =
X+3y-22 =6

= [ =0

- z

x24 Zy" =1-¢=I
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AIH HATHEMATICS Math Learning Center

Instructor: Rosanna Pearistein Math 251 - Spring 2023
“Week-in-Review”

v =
Problem 3. Sketch several level curves for the following surfaces o /

n flz. u) ) 4 dr =k (0') Q\"'Hx—y‘:\-l \/:H X

\._‘ \/=—Q+\-\x

ALY
. 0
I/X‘)'1 :/\|'L
\qL
Jo) X=17

X< 1+y?

X = im_z_
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;"1?" MATHEMATICS Math Learning Center
Instructor: Rosanna Pearlstein Math 251 = Spring 2023

“Week-in-Review”

Problem 4. Describe the level surfaces of f(z,y,z) =z +y+z2.:= K

[?(cwuw Wi oA ‘w\Te/rq?'\'s GYM& bo ke
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A.. IHl EA‘I'HEH.H’H Math Learning Center

Instructor: Rosanna Pearistein Math 251 = Spring 2023
"Week-in-Review”

Problem 5. Describe the level surfaces of f(r.y, 2| =t +2i=

Conantric 5@‘“*3
w\*\l\ cnler ‘“’\Q' *\S“'

P
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Math 251 = Spring 2023

Instructor: Rosanna Pearistein
"Week-in-Review”

Section 14.3

\ &

(. b, )

Problem 6. Find f,(=1.2) and f,(=1.2) for flr.y) = 2 = y* = 62

9‘? - 3)3’-0 - IQX73 —> 3 +12:8 =3+ 16° ‘]‘i:&(-t,z)
K ) G/t(ﬂ)?-)

> -y ()18 (W) =32 2 =-uof)
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Instructor: Rosanna Pearlstein Math 251 = Spring 2023
"“Week-in-Review”

By

Problem 7. Find fi(x.y) and fy(r.y) for flr. y
cos(Rrty? cs@yl

f(X/y): Ix & s(axty ) '_"[Xl e S( 7](- Sm(QXqY )) (3)(372‘)

X

f (9= x* ec.os(a xty?) (‘ sin (21 7:)) ("l 4 Y)
4
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MATHEMATICS
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Instructor: Rosanna Pearlstein
Problem 8. If fix. y) g
-X
?'.B: -7 e +2
ox

-X
e’ +

Of .

N—

o

(o}
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2r, find it sl it
il 10 .l.” L
@£ = 0O+ =2
ox G,0)
?_‘I_Z = e:' = ‘é
9y (1,0)



Al M | MATHEMATICS

Instructor: Rosanna Pearlstein

Math Learning Center

Math 251 = Spring 2023
%@): - l{-:,' “Week-in-Review”

wP‘l'Dd\dﬂL

Problem 9. Find all higher order partial derivative

e
e (e 37
p < =1

xy ~ (2x+%7)‘§

[-X)
>
+
<
o
(
)
o

Claicant' s Theorema .

) - =L
Y (zx+3y)
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Instructor: Rosanna Pearistein Math 251 - Spring 2023
"Week-in-Review”

Section 14.4 78 19()(/\/’)

Problem 10. Find the differential of z = x? + 2y? + 4xy at the point (1, 2).
df:fxdm% dy f=ax+0+uy
\eyzo +Hy +U X
d£:<2i+u#)dx+(q;+u£)d7 —
dP(2)= 10dx+ 12dy AN
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.A.. |[HI ‘ H:AWEHA‘I"ICS Math Learning Center

Instructor: Rosanna Pearlstein Math 251 = Spring 2023
"“Week-in-Review”

Problem 11. Find the differential of f(x, y,z) x?ygz"'.

df= dx+% dy + dez =

= axyz'dx +3x"y*2! dr+ Wx*y*2® dz.
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ATH ‘ MATHEMATICS ] Math Learning Center

Instructor: Rosanna Pearlstein Math 251 = Spring 2023

3 2 “Week-in-Review”

= -\ - \ -=\|\-2= -
z, =G -3(D)=-1-2=-H % Y.
3y? atpoint (- 1,1).

3

Problem 12. Find an equation of the tangent plane to the surface z — x

Z-2_ = ‘Ex (Xo,\/o> (_X— Xo\) + Qr(x%\/A CY - 703

z+u=30r)=6lr-1)

? = 3)(1)?(",\3——3
X X
£Y=—G>‘ ,%(——5\3:—%
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.A.. |[HI H\.LMHEHA‘I"ICS Math Learning Center

Instructor: Rosanna Pearlstein 2
= &
PG

Problem 13. Find an equation of the tangent plane to the surface z = ™ ¥ at point (2, 2, l}‘/
What is the equation of the normal line to this tangent plane at point (2, 2, 1)7

Zo =|

-2 - é’ =1 Math 251 = Spring 2023

"“Week-in-Review”

P
—

- —_ 7
£ = ex 4 'Pr'—e'
X ° _ g

e
Z_\:ICX-Z\>‘*(Y‘23 \é'/ﬁ’(
Z-1l= X=Z-vy+2

- X +ty+z-1=0 T =

<"\J\)\>=-\7 L Hne line .

x=2-t
y= 2 +t normal VS
;: \ -\'t
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ATH ‘ MATHEMATICS ] Math Learning Center

Instructor: Rosanna Pearlstein Math 251 = Spring 2023
“Week-in-Review”

— Xo 7,
Problem 14. Using the tangent plane to the graph quf[.x.y} J24 - x? y”xgt point (2, 2J°.

approximate FEROSRINE

Some o8 '\"A [

L (X/ )') = Zo + Ex (Po) CX" XOB * -PT (?0\) C‘/— yos ‘\Ta"jeﬁ\' P\a.vso
ZO:ECZ,z):J—QTH-—L{—L/ - Tie :@

.? = - Zx <2 -1 ﬁ 7 =
Ay Jt2 T VEeeE z

((

199 193
L)t -3 (x=2) =4 (1-2)
\IQH-(M‘)—((.B‘)—J Ay - % _ljo_o —lz _%o

wir ss 2023 Page 16



TEXAS AhM DNIVERAITY

ATH ‘ MATHEMATICS MY Math Learning Center

Instructor: Rosanna Pearlstein 3 Math 251 = Spring 2023
( 2 -2(1M+y (1° )) = "Week-in-Review”
= (9—2+H)3=103 =[000

) A S ~
Problem 15. Use differentials to approximate ((1.97)* — 2(0.9)* + 4(1.01))".
SR

£(x)y)z>= <x3—27“ +L\25>3 yo=i

X

2Zo=|
df: _Px dx+_\?ro\7 +Ezdl‘ +\,000 ’
3(m§_§ X dx+3 ( ) (-873d7+ 3( )1(20 2)dz
= —-24-\90 = @ o) (109

00 (4) d x —2u00 (Vdly + G000 (Ndz + l0oo 0
)

-2 \-24o00 (. L Gooco _L_ 1000
3600 ( \003 ( l°> + 100

-10800 + 2‘4)000 + 6,000 + loo,000
_ 2 = "o
o0

| wo, 800
oo

= 1408
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A"H MATHEMATICS [y Math Learning Center

Instructor: Rosanna Pearlstein Math 251 = Spring 2023
“Week-in-Review”

Problem 16. The length and width of a rectangle are measured as 30 cm and 24 em,
respectively, with an error in measurement of 0.1 cm in both. Use differentials to approximate

the maximum error in the calculated area of the rectangle
| l —
s = —_— =2
d X d y T Cwa y Ycou,
X=30wn

A= xy
dA = A, dx +A7o[7:
)’dx+ Xdy:

=24 ' 4 30 L <
o) o

({}

"

- 2.4+ 3 = 5.4 cwm®

-—
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