
Math 253 Calculus III Midterm 2 Fall 2018

Your Name Your Signature

Problem Total Points Score

1 6

2 6

3 6

4 18

5 12

6 20

7 16

8 10

9 6

extra credit 5

Total 100

• You have 1 hour to complete the midterm.

• If you have a cell phone with you, it should be turned o↵ 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.

Solutions §
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1. (6 points) Find and sketch the domain of the function f(x, y) = sinxp
y+1

.

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, h in inches. (That is S = f(w, h).) Interpret in the context of

the problem the meaning of

Sh(160, 70) = 0.2.

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

following questions.

�6 �4 �2 2 4 6

�2

2

P

z = �5

z = 0

z = 5

z = 10

z = 15

(a) Find f(0, 1). (answer: )

(b) On the contour diagram sketch a vector in the direction of rf(0, 1).

(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.

Need
YH > 0 sketch

y
domain

NY
or y > - I L

domain :{ ( x. g) I
y > - B _¥I?×y=t

Sn ( 160,70 ) tells us that If a 70 in - tall

personweighing
160 pounds

Growsby 1inchin height - assuming hither weight is constant -

that person can expect his / her surface area to increase

by about 0.2 square feet

pf( On

Ti
- • >

-
v

a
=

5 CRed dot Is at to , y =D

• Tfco , 1) 1 level
curve

•

T should be tangent to level curve .

Either arrow is acceptable
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4. (18 points) Let f(x, y) = x2e3y.

(a) Find the linearization, L(x, y), of f at the point (1, 0).

(b) Find L(1.1, 0.2).

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

(x0, y0).

5. (12 points)

(a) If T = f(u, v), u = g(p, q, r) and v = h(p, q, r), write the Chain Rule to find @T/@p.

(b) If T =
u
v , u = pq2r, and v = pq + r, find @T/@p when p = 1, q = �1 and r = 2.

Flo , D= I
.

z - zo=f× . ( × - xD + fje( y - yo )
f×=2xe39

z - 1 = 2 ( x-D +3 ( y -

D)f× ( o , 1) = 2

fy= 3×439 z =L ( x , g) =
1 + 2 C x-D +3g

fyco , n =3

L ( 1.1
,

0.27=1+2 ( o . D +3 ( 0 . 2) = 1.8

§
L§

wed s

is § a

an o
• LG , g) Is the plane tangent to the surface fcx

, g) at point ( % ,y . ) .

£8 • Llx , g) is an approximation of fcx , g) near the point
° 3
§ n

of tangency ,

( Xo
, %) .

8£ (Llx , g) a fcx , g) if ( x. g) is close to Koito )

ftp.E# + Er ¥

¥ = (f) (air)+( t.u.ve ) (g)
u=

t.tn?z=zV=1.tDt2=1at(p,q,r)=G
, -1,2)

, day = (f) (1. 2) - (3)( . D= 2+2=4
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6. (20 points) Let f(x, y, z) = 3xy + cos z.

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

(b) Find the directional derivative of the function f at the point (2, 3, 0) in the direction of vector

v = h1, 4,�1i.

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

(d) Find an equation of the tangent plane of the level surface 3xy+cos z = 13 at the point (2, 3, 0).

Pfcx ,y ,Z)={3y ,3x ,
- SMZ )

Jf( 2,3 ,o)={ 33,3-2 ,
- Sino > =( 9,6 ,0 ) ; NI=F8=3FL

so ,e=( strife ,÷rz7

Deft , } ,o)=( 9,40 >.< FEKETE > = !¥¥=3¥z=¥r

ITFC 2,3071--1<9,6,o > 1=81+36/-1175

19

,

PFC 2,3 ,o>=( 9. 6,0 > ( from @)

plane : 9C x. 2) t6( y . 3) + o(z -01=0
or

94 . 2) +61g . 3) =0 or

9×+69=36
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7. (16 points)Let f(x, y) = x3 + y3 � 3x2 � 3y2 � 9x.

(a) Find all critical points of f .
fx(x, y) = 3x2 � 6x� 9 fxx(x, y) = 6x� 6 fxy(x, y) = 0

fy(x, y) = 3y2 � 6y fyy(x, y) = 6y � 6 fyx(x, y) = 0

(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.

Set f×=0 and fy=O.

f×=3×2-6×-9=362-2×-3--3 ( x . 3) ( x+D=O
.

So # tor×=3
=  =

fy=3yZ6y=3y(y-21=0
.

So ¥0or¥2

crit . pts : C- to
,

C-

1,236,016,2

)

points 13=(6×-6×656) f××=( 6×-6 ) conclusion

÷of HH=+ > o
- 1dam 10gal,omga×*

(
anegativeorsio "

C- 1,2 ) C- DCH< 0 ~ saddle atct ,2)

( 3,0 ) ( +747<0 ~ Sadd6@C3.D

(3/2) ( +71+7>0
- U local min at

ccup ( 3,2 )
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8. (10 points) Evaluate

Z 3

0

Z ⇡/2

0
(y + y2 cosx) dx dy

9. (6 points) Find the volume of the solid in the first octant bounded by the cylinder z = 36� y2 and

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

[Extra Credit] (5 points) Use Lagrange Multipliers to find the maximum and the minimum of the

function f(x, y) = xy2 subject to the constraint 2x+ 6y = 8.

3 kHz

( ) =§y×+y2sm×] dy
to

=n§fEy+y2)dy
=

±yy2+ty5f=Y⇒ = 9¥ + q
(

using sin 'E=l and

sin 0=0

2-
136

/ 6

#÷#€%n¥¥ta!Yaneslicing of
' '

front
"

ofswtuenfh.az > 0LYE
g- only Par

-

V=

§
fo6l36-y4dydxEfobfo2C36-y4dxdytfCx.y-7Pg4yyginesQy2-72and@2xy-76.So7-Yz2-2y.So

either :@ y=0 or
@

y= '¥=§×

For @ : if y=O ,
then x=4 .

Point (4¥ .

For @ : If y= 2×13
,

then 2×+6 (2×13)=8 or
6x=8 or x=Y3

And y= 8/9 . point (43,8/9)
Answer : f ( 4. D= 0 ← Minimum

f (413,8/9)=13 (6$) c- maximum


