T TEXAS ALM UNIVERSITY Math 251 - Spring 2024
ALM RVETH Learning Center “WEEK-IN-REVIEW”

NOTE f§3: SECTIONS 14.1-14.5

Problem 1. Find and sketch the domaing of the following functions.

a) f(z,y) = In(y — 3z) b) flz,y) = Lz @
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Problem 2, Sketch several ‘m or the following surfaces;
a) flzy) =2+dw—y = 2 < b) flz.y) =9—2—3? =2 =k
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Problem 3. a) Describe the level surfaces of f(z,,2) =z +y +2=W= '4
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b) Describe the level surfaces of f(z,y,2) = 22 + 4*+ 2= ) = k. - anstant
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Problem 4. a) Find £,{—1,2) and f,{—1,2) for f(z,y) =&’ — y' — 6z"y>.

\oll other variddes are canstant ﬂ
P (= 3%*-0 - 6(a0 ¥ = 3> |2z
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b) Find f,(z,y) and fy(z,y) for f(z,y) = a?e(2""),
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Problem 5. Find all second order partial derivatives for f{x,y) = In(2z + 3y).

fen, Pra=fyx, oy
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Problem 6. Find the equation of the tu.ng{ nt E ane to the surface z = e ¥ at the point (Z,2, 1).
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Problem 7. Find the differential of z = ¢ *F sin{mry). G ‘e (29 dx N {\’ -~ J:’
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Problem 8. Use differentials to approximate [{1.02,0.97) for f(z,y) = 1 — &y cos(my).

£(102, 090) x B(LD) +de = 9001191 |
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Problem 9. The icupth and «idih: of a rectangle are measured as 38 ¢ and 24 25, respectively,
with an syror in measurement of @ s in both. Use diffireniinls to approximate the maximss
vt in the caleulated aien of the sectansie

= th Y zwidthh . Then, -l'heam z—gg;gg -
e £ —’—] y=2ben

p2 = de = 80)r &Y= (M) +GN o0 = 2443=[GY a1 -

‘Pz.f- Y \3._;4, = a%
g&’ x’\x',;o =3%0

x=P(se)  4F - fla) §'©
smet) . e

d=¢
Problem 10. a) If z = In(9z — 6y), z = cos (¢!) ,y = sin*(4¢), find . .
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IJ-}Ifz—'r + 54+ 05, T = ze¥, 5 = ye¥, U—.Ly,hnd— and dz
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Problem 11. The height and rading of a right circular cone are changing with respect to time

: r paihi 1 0T 18 fdvisiig at ate 4 inches pe 1 : ile r Beipht 18
If the base pading of the cone is jnareiey: at a rate of ¢ inches per minute while the haight is

>

ies g at a rate ?% inches per minute, find the raic in which the wolus6f the cone is changing
when the rading of the cone is ¢ inches and the hidghi of the cone is § inch.
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Problem 12. The length [, width w and height & of a box change with time. At a cortain instant,
the dimensions are | = 1m,w = 3 m and h = 2 m, and [ and w are increasing at rate of 2 m/s

while h is decreasing at a rate of 3 m/s. At that same instant, find the rate at which the surface
area is changing.

_/:_/'\Ws A= 20w +2wh + 2Lk
o g . /—\.o; Au@»« A .@: (12) (3 +(6) (22+ (B))
A= 2wrrh= 232220 = 2o+l2-2%

Az 204 3h= 8 (+22= 6 =

Az XWw¥2L= 23x2|<§ )

Problem 13. Find dy/dz.
a)yeosr =2 + 17 & K24 Y- Y esx=0

F(x9) g
j:' FJ - IJ—CO)Z l %
Fa= 2z +Ysinx X

fiy= 29-tosx dF _|3E 2842 = 5
z
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dy Fx

i 3V ai o= . - -1 = T cm—
IJ]r_.suu. T+zy = = Fa

essd\x —X-xXA=0
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fx
Fo= @osx-\-9_5 dy _ _ == _
x = ax By

fy= e¥sinx —x

Problem 14. Find dz/0z and dz/dy.
alr®+ 2P0 +32=1

b)yz + zlny = 2*
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