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Problem Total Points Score
1 6
2 6
3 6
4 18
5 12
6 20
7 16
8 10
9 6
extra credit )
Total 100

You have 1 hour to complete the midterm.

If you have a cell phone with you, it should be turned off and put away. (Not in your pocket)

You may not use a calculator, book, notes or aids of any kind.

In order to earn partial credit, you must show your work.
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1. (6 points) Find and sketch the domain of the function f(x,y) = \7%

Need y4170 Shtch
v VR

57—l

domain: 3050 y7-13 FT

2. (6 points) A model for the surface area of the human body, S in square feet, is given as a function
of weight, w in pounds, and height, A in inches. (That is S = f(w, h).) Interpret in the context of
the problem the meaning of

Sk(160,70) = 0.2.

S (160,70 dells us +hat F a 70 in-+all pevson weighing /60 pauy
Brows by Linchin h;ibh‘t—aSSumfnj hihar l,cJeialﬂl S conShant —
+hat PLYSon Can expect la’:S/lur surfaw area b inueaSe
\:u:) abowk 0.2 Squan feet

3. (6 points) A contour map of the function z = f(x,y) is graphed below. Use it to answer the
following questions.

V-?( 0.)

e = l
(a) Find f(0,1). (answer: 5 ) (_&A &Ot S a'.t- X" 0) 5 ')

0 (b) On the contour diagram sketch a vector in the direction of V £(0,1). V-F(O,D _L L‘u!’l/(.
cu

(c) On the contour diagram sketch a vector v at the point P such that the directional derivative
of f at P in the direction of v would be zero.

v sheuld be Janstmf'—v‘o kvt carve.
E'I-H\LY Arrow 'S aca’a.l.‘bu



FarLr 2018

Matn 253 CarLcuLus 111 MIDTERM 2
4. (18 points) Let f(z,y) = x2e3.
(a) Find the linearization, L(z,y), of f at the point (1,0).
Hodety  22em Rl +Hly-g)
= e
x=ex z2-1| = 2-&‘04-3(%'@
I\ - 3xzz3j 2__)_&‘5) - l 4 ZC)"‘D '1‘33
$.6(O)h =3
(b) Find L(1.1,0.2).

L(t,0 D)= 1+#2(0.1) +3(0.2) = 1.8

2ient,

(c) Explain in geometric or numerical terms (or both) what the linearization L(z,y) at a point

(0, Yo)- .
oLl is e plane Jangit dothe surfacs $xu) at Point ().

. LCM@ IS ah a'pp)oximu-l-';m of _F(x,@ near the point
of -l—ahq&nu:t), (%s, Y,) -
. L&.@ %-PC%.@ [+ [x,@ 1S clese o (4,4,

5. (12 points)
(a) f T = f(u,v), u=g(p,q,r) and v = h(p, q,r), write the Chain Rule to find 9T /0p.

S

WMo possib&,
anSlVs. One 1S

e

OT _ AT . du , IT . NV
e)p—;: )P-‘)v J/P-

IfT:%,u:pQQT, and v =pg+r, find 9T /Ip when p=1, g = —1 and r = 2.

w= |-(-0)-2=2

(b)
Sg: (‘K'iX‘PZ')*("' ““;2)(?> Ve [(D*2=|
at (P90 ) =(1,-),2), ‘% - (71)( 2) - (,3)/,:) =112=1Y
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6. (20 points) Let f(z,y,2) = 3zy + cos z.

(a) Find the gradient of f(z,y, 2).

VEGu, D) = {3y, 3% ~SINZ Y

(b) Find the directional derivative of the function f at the point (2,3,0) in the direction of vector
v =(1,4,-1).

£(2,3,00 = 33,3:2,5m02=<%6,0y; W|=17 =312
A_ __l.. _i :—L,
Se, %= 5mo550 ./
_+424 33 _ 1
D f(2,3,0) =<1,60) - <3ﬁ>3ﬁ—>31z> 124331

(c¢) Find the maximum rate of change of f at the point (2,3,0).

lVP(Z»%,D)Iﬁ , (q,b,0>\ -’-«} S +34 s’\)—llT

19

(d) Find an equation of the tangent plane of the level surface 3xy+cos z :)Zat the point (2, 3,0).
VE(2,3,09=49,6,0) (fom®)
Plant: 9 (% 2 %(3—3) +0(z-0)=0

Yx-2) +6ly —33 O '
I +by =36
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7. (16 points)Let f(z,y) = 2% + y> — 322 — 3y — 9z.

fx(xay) = 32” — 6z — 9 ‘ fm:(xzy> =6z —6 ‘ f:}cy(:pay) =0
fy(my) =3y =6y | fyy(z,y) =6y —6 | fya(z,y) =0

(a) Find all critical points of f.

Set —C,,:D and fj.:o.
£4= 3"2“"5"(7‘3(’2'—2%—9‘: 3(X~'3')(x4-\)=o. So}_:_-l orxis

,C\S: 3\32—63;- 35(5-?)-’—0. So u_r_-_f__D or 4_,_'_:2

K’

crit. ps: (1,0 1,2, 6,9,6,2)

(b) Identify the locations of the local minimum and maximum values and saddle point(s) of the
function. Note that you do not need to actually find the maximum or minimum values.

pomts D=z (bx-O)oyl)  £,2Gx0)  cndusion
N local maxd”
(_‘)(D C—)(—) =4+ 70 E’ ccdown (,|,o')

a "'-3"‘"‘"‘ of ~<° .

(-1,2) (- <o ~ gaddle ot ()2)

(3,0) (DED<o ~ 3addle® B,0)

Jocal min at
(3,2) (7o * }L{P (o
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3 , X7}
3/ /2
8. (10 points) Evaluate /ﬁ (y+y2 cosz) d;dy - § léx + 3 Sm)J dj
ofJo
o

xX=o

3 ) 3=3
Tgo@%*ﬂ)“ﬂ TR 2t
Y=o

Mﬁnj Sin Zz-sl and

Smd=0

the plane z = 2. Set up the double integral only. You do not need to evaluate it.

2
9. (6 poiﬁgs) Fi:%olume of the solid in theffirst octant]bounded by the cylinder z = 36 — 32 and

S b 2
V= g: g:&drﬂz)dgdx ‘—: So L(ﬁé—j’)J){dj

[Extra Credit] (5 points) Use Lagrange Multipliers to find the maximum and the minimum of the
function f(x,%) = xy? subject to the constraint 2z + 6y = 8.

W("'Q‘zvgé‘@ fiws 52=22 anJ@Zxﬁ:E(,,
2

56 A= —2: 3{:4 So eiber: @ Y=o or Qﬂ;%‘___éx

Fo\'@: W 9;0)-”\”\ x=4. Point g_‘_/__—ﬁ

For®: W 932"/5) Han 2x+6(z"/§)=8 oy Gx=% or Xx=
And w- %, pomt (%, %)

Ansity: € (4,0)= O 4— Mihimum
?("/3, %) - %(%’) — meimum

%



