Math 221 - Test 3 Nov 27 2019

Question 1: Let f(x,y) = %In (x® + y?) — &’/ Calculate f,(1,0) + £,(1,0)

£, (o) = £4.(10) =[_/£>‘___. = eg/”(‘%_)‘]_\_[ Z9 eﬂ/x(ff)J
#(xg") 2 (%)
ds
S 5//*:” [72"‘?( >]
- o

(1)

[4]

Question 2: Let w(x,y,z) = 4x*y?z + sec (x — V/1 + z2). Detemine w,,,. [You may assume that Clairaut's
Theorem applies.]

(/\)x.z.g_ = (A)?x:,g. brg %VM(SW

= (S/xgtat%>%%
= (l‘-( KL‘Q%>%

= ’;Lﬁfxl‘ )
¢ [3]

Question 3: Let f(x,y, z) = xy + yz + xz where x = cos (¢?v), y = sin(v/u) and z = u+ v — 1. Find ?

at the point where (u, v) = (1,7/2) . !

é—l(l = Q.:‘L 29X + é__(;__ @_‘_ﬁ_ + E;i Q.}e q\g\g tre. Clron.  \ iy

(4e ) (~sin (™) (2 ) + (et ) oS (X) ("5 )+ (x4) (1)

At (uo) =(4 %), x= Cos(1%T) =0 9= sw( %)=l 2= T s

a-L_ (\+1T)<)x(/X7_/l ) + (et3 W)Jr@ﬂ)(:
_ll - U‘*‘T‘rj 3]

p. 20of 7




Math 221 - Test 3 Nov 27 2019

Question 4: Determine % at the point (x,y,z) = (1,—1,-3) if
xz+yh(x)—x*+4=0
~ L _
ﬁ [X% +9Ln(x) =X —%‘t] =0

ax%+,¢1+1ax -2 dX -~

JE X J=E 2t
A+ (w.g,t)=(l)~l,—3)- X €3)+ |+(--)ax -(2)0)32‘
— b6 _2.’.( =0 = |2X = L [4]
' 7° b ]

Question 5:

(i) Determine the directional derivative of f(x,y) = x*e™® at the point P(2,0) in the direction of v =i+j.

Hmodrem QS e vt veduyv Ay a‘: ,tr\.‘ = <—Y!2_ 1 5
v

D @(zo)- v£(20) " f
= {axe *ﬁ'xe 3 \( )< % D
2,0
c Guss el kDS = T g

(ii) If starting at the point P(2,0), in which direction in the xy-plane should one proceed so that f(x,y)
increases most rapidly? State your answer as a unit vector.

Yaceed i diredion o TH(20) = L8>,

A a wat edor: g a0 Y-8 > -
Tl o L > <k 2]
‘V—{?—(zs‘m

[2]

(iii) If starting at the point P(2,0), in which direction in the xy-plane should one proceed so that f(x, y)
neither increases nor decreases? State your answer as a unit vector. (There are two possible directions;
give one.)

Divection Lo b> 15 such that” wH209) s La)hy =0 |
LH78>(abd =0 = Ha=8b =o = a-ab=o —-) a=adl.
Civice [£awy|=l , o= D ()b D b=
So died L
msw[(r JS'> <J§"J‘5'} [2]
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Question 6: Use a linear approximation to estimate £(4.1, —0.2) where f(x, y) = /x + sin (4y) .
(Hl,70-2) S wneay (4 o) , 5D |
}(L{al)-a,z) fa% L_("(.\,-O-Z-)
< P(H0) + £ (M) (1=H) A 5 (1) (=0-20)

= 24 _ : 7\ (o) + Heos (»f(g,) (-0,7_,)
L " : i
Joe=+s (g) (o) Qﬁ»m(ﬂa\ (i)
B |
= 2t ()] )
:Fé o . Y25 T
4o ==
JvY___
5]

Question 7: Find all points, if any, on the surface z> — e = 3 at which the tangent plane is horizontal.

Let  Fag2) = 393 =0 vepreset The Sur face. .
T4 ~tomngact ploce 8 hotzatl 07 (x9,%) = (/.b,C), e
JFE(ahe) = (o,0,4> v Fme Coustor A Fo.
= o xd X9 _
< qe °, ~xe 2%>(a.b,c) 0,0k
=’> a=b=0 o 2C+0 .

Stuee. (ab,0) = (0,0,¢) s o~ fle Surtace,

CZ. 6 2, =g Eo ?O}MI*S Ol (O,O/Z—)) (O lOl'_L)j
=2 "=y
S o=z, ol
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Question 8: Find all critical points of f(x.y) = x*+3xy + y? and classify each as either a local maximum,
local minimum or a saddle point. Carefully calculate all required derivatives and keep your work organized.

- 2' =
by = 3x 39y Fx 6 x

-, - 7 - (‘ -?Xg=3
,?:)’-1 5‘3 -+ 5K ) -{-’99— 133’

@X:o =2 Y= ~xt, KZo =) =0
= x= -y = w(ext) et \ XU g="

=2 ylyx=o S Chsaxe (00) €,
=) 2 ()"0

=) x=0 , X7

CP. D= Fxx «Cw%@xg)L Beee Confption
(©,0) — N Soctlle. ol

(‘.H”() o — £ 0O loc. wex .

[5]
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Question 10:
Find the volume of the largest rectangular box in the first octant having three faces on the coordinate planes

and one vertex on the plane x +2y +3z=16.

Mo\x(vw3a = Xyq* Nofe X>o,
>0
Su,tpjecf' 0 94+~Lg+3% = é‘) i>0l,

(€ 2= 6-249-3%.
So \/:(6'28~3%)g%“ :

2 ég%—igz%-sa%l—
= (g%—q&z——a%L = %(k‘f;—B%)

4(6-29-6%)

¥

l

\/E: Qg_ -lt31' — é\&]%

5 \},gs\)%:o L e ‘g>o Ak F 20

Trew @ b4y -32=0 2@ 6-1y-3E =0
@® b-294-bt=0 T(r-4y-H23)=0

e >
4-49%%—«0

= 4-44-3(3)°

= Q7 >

= X“é‘%;)’%“}:}
x= 2
£ Mo\)(;\/v\,vum« Joluewg of \/._. (&)(‘)(_3% - _\_%’ﬁl

[10]
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