
Name:  So lu* . -onsMidterrn, Math 2O9,'Winter 2007
Directions: Show ALL of your work to get credit. If you leave something out, then you may be
penalized. No calculators. Good luck!

1. [10 points] Find the volume of the solid that lies under the hyperbolic pa.raboloid

z : 4 + 1 2 - y 2

and above the region
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2. [10 points] Use the definition of partial derivatives as limits to find fy(r,A) where
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3. [10 points] Let
z :  r 2 a 2  -  x  * 2 y ,  , : 6 ,

Compute fr af ttre point s : 1 and t: !.

y - 13"t2+t2-2

) a  ) z  ) x  .  ) a  ) v
) 9  ) x  ) s  ) Y  ) s

= (z*3'-  ' )  (+ t"  )  +

=  ( r ) ( i ) *  ( r \ ( z )
f
;:.[T 

-- I
.J= eo= \

(tt'v
J
L

t '+*12 )e l

4. [10 points] Consider the functioo f (x,y) : tft + U.

(a) Find L(u,A) at the point (1,1).

(b) Use your arxtwer from part (a) to approximate /(1.1,1). [R€call that ] :0.5]
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5. [10 points] Consider the function f (t,y) : ln(c2 + y2).

(a) Find the directional derivative of. t(x,y) at (2,1) in the direction of u :( -1,2 ).

(b) Find the ma:rimum rate of change of. f (x,y) at (2,L), and the direction in which it occurs.

l \ : {m=r l  5
/  r  z->

(z;)- V+(zrt) '  t  7I
$x=
0 -r J -

f^) ?
It i
4u

Do$
<+'?7'(+'ft)=
-L
xt+ y '

_?L
).'*J"

ou- * +

5 . t5

q
e

5.lg

(Ul vY'^Y imu r"' .^{e o I 6h.a".ye- 
( F+ lzrr\ \=t <+,e>[

(*)'+(e)'
= E

5

J"i"e.*\o n ; !t (z/\) = < +,?7



6. [10 points] Find the manimum and minimum values of f (x,,A) : n2 -y2 subject to the constraint

12 +y2 - 2b.
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7. [10 points] Find the absolute ma:rimum and minimum values of

f  @, i l :  y2  +  xy  *2

on the rectangle given by the set D : {(r,g) | 0 < r 1 L, 0 < A 32}.
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