
1. [12 points] Consider the implicitly defined surface �x

2
y � xz

2
+ yz

4
= 16.

Write an equation for the plane tangent to this surface at the point (3, 4, 2).
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2. [6 points per part] Oh, nice, it’s this graph again.

Below are the level curves of the partial derivatives of a function f(x, y).

x

y

1 2 3 4 5 6 7 8 9 10

1

2

3

4

5

6

f

x

= �2f

x

= �1f

x

= 0f

x

= 1f

x

= 2

f

y

= 0

f

y

= 1

f

y

= �4

f

y

= �3

f

y

= �2

f

y

= �1

(4, 6)

(a) The point (4, 6) is marked on the graph above.

Suppose f(4, 6) = 3. Use linearization to approximate f(4.2, 5.9).

(b) Consider the rectangle R = {(x, y) | 2  x  5, 1  y  3}.

Where are the absolute minimum and maximum of f(x, y) on R?

Indicate each point on the graph, and explain your reasoning below.
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L( x.y )=f( 4. 6) + f×( 4. 6) ( x - 4) + fyl 4. 6) (y
- 6) =3 + 2(x - 4) +

Ily
- 6)

f( 4.2
,

5. 9) =L (42,5-9)=3+2 (4.2-4)+1
(5.9-6)=3.30

fy< 0 everywhere on R
,

so  the  maximum  is somewhere  on  the bottom edge and the  minimum

Is somewhere on the top edge .
On the bottom

,
f×< 0

,

so  the maxis at the bottom left
.

On the top ,

f×< 0 and then f×=O
,

and finally fx > 0
.

The minimum  occurs
when f×=O.

Or
,

see the inequalities drawn on the border above
.



3. [12 points] Consider the function f(x, y) = x

2
+ 2xy + y

3 � 4y

2 � 45y + 10.

Find all critical points of f . Classify them as local maxima, local minima, or saddlepoints.

fx ( x ,y)=2x+2y=0→x= -

y

fy(×,y)=2x+3y2 -

8y -45=0

-2y+3y2 -

8g - 45=0
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5±z4fy=
10+-173%151=-2.55

or 5.88

Critical points
: ( 2.55

,

-2.55 ) & ( -5.88
,

5.88 )

To  classify
:

f××(x,y)=2
D( a.

b) =f××( a. b)fyytsb) - [f×yk,bD
'

fyyksy )=6y -8
=2(6y - 8) - 22yf5tz4@5-4zfoJfxyCx.y

)=2 D (2.55-2.55)<0
,

~
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D (-5.895-88)>0 and fxxfsy) > 0

,
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(-5.88,5.88)isalna|min=
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4. [7 points per part] Evaluate each integral.
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5. [10 points] Find the volume of the solid bounded by the paraboloid z = 2x

2
+ 2y

2 � 30

and the plane z = 2.
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: 2=2×2+3.2-30
s

Side view :
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