0CT-01-2008 WED 07:52 AM HCC BLDG. 15 FAX NO. 206 870 4803 P. 01/03

|4 | SAMPLE EXAM

Prﬂblﬂlns mﬂ.fk_@d Wi'l_h an asteris .,.,k_ ( ) Are me'tic"_lEl_rl\l Qha]leuging and F‘”Guld bﬂ gi'vrﬂﬁ Cﬁi‘ﬁl““ul cﬁnsidni._tian.
l. (a} Consider the function f'(x, ) =

and sketch them.
@ e, y) =1
(i) f(x,0) = 75
(b) Find & such that the level surface f (x, ¥) = k consists of a single point,

(¢} Why is & the global maximum of £ (x, ¥)?
2. Is the '.ﬁmction S (x, y) = sin® (xp?) a solution io the partial differential equation

a—f T a_ (2x + ) (2p) cos (xy°) /7 when sin (xy°) > 0?

3, I-v. it possible to find a function for which it is true that, forall ¥ > 0 and y > 0, Ji = 0and fJ, = 0, and
F(x,3) > 07 If so, give an example. If not, why not?

The above is a topographical map of a hill. -
(a) Starting at £, sketch the path of steepest ascent to the peak elevation of 50 yards..

{b) Suppose it rains, and water runs down the hill startmg at ©. At whai point would you expect the water
to reach the bottom? Justify your answer.

hjﬁ 5. FMMWWWWWHWW%

6. Consider the L“lpSDld Y + 2z2 + — = 1. Using geometric reasoning or otherwise, find the equation of

the tangent plane at

(a) («/5 V2, O).

@ (0.0, 3).

7. Describe the level surfaces 1 (x, v, ) = k for the function flx,p,2)=1—x%= -1;— — % and the values
k=-1,k=1,andk =2, R
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8. Suppose that the amount of energy F (x,y,z) emanating from a source at (0,0,0) is inversely
proportional 1o one more than the square of the distance from the origin measured only in the the xy-

plane, and is directly proportional to the height above the xy-plane, Assume that all of the constants of
proportionality are equal 1o 1.

(a) What is an equation for the energy as a function of x, y, and z?
(b) Where is there no energy at all?
{c) Sketch the level surface F (x, y,2) = 1.

9. Consider the function
x4y

Sy =

bx| + |yl

(a) Evaluate the following

() /1)
@ £, -1
(i) f(—1,1)
(iv) /' (—1,-1)

14,2 ) RosS\pi Bpern havery lini . 0:0)?

5 10. Consider the function
s

P

(d) Compute /5

KN

mpute 7, (0, 0). . .
1L IT 7 (0, 0) =0, . S (0,00 =0, £,(0,0) = 0, and £ (x, ) is differentiable at {0, 0}, does this imply that
J (x, ¥) = 0 for some point (x, ) # (0, 0)? Justify your result, or give a counterexample.
12. Consider the sphere x° -+ 32 + 22 = 9. Find the equation of the plane tangent to this sphere at
(a) (3,0,0). |
®) (2.2, 1).

I3. Suppose that f(x,y) = ¢~ and f(In2,In2) = 1. Use the technique of linear approximatinn 1o
estimate /" (In2 - 0.1, In2 + 0.04).

14. Let g () be a differentiable function and let f (x, y) = g (x2 + y2).
(a)} Show that yf, = xf,. '

(b) Find the direction of maximal increase of f at (1, 1) in terms of .
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I5. Let / be a function of two variables with the following properties:
f

&
. ﬁ‘—f is defined near (0, 0), continuous at (0, 0) and %‘? 0,0)=0

~a
[#5

B 8
. -a—'i is defined near (0, 0), continuous at (0, 0) and ai: (0,0)=0
: Al ‘

]
Svix ‘
Answer true or false to the following, and give reasons for your answers.

(a) f is differentiable at (0, 0).

(b) There is a horizontal plane that is tangent to the graph of f at (0, 0).

8 f 8
The funeti
(¢} The functions Bxey and Syox

are both continuous at (0, 0).

(d) The linear approximation to £ (x, ¥) at (0, 0) is L (x, V)=x—y,
16. Suppose u = (1,0), v = % 7’5) Du(f(a. b)) =3 and D, (f (a, B)) = ~/§
(2) Find V £ (a, b).
(b) What is the maximum possible value of Dy, (f (a, b)) for any w?
(c) Find a unit vector w = {9, w-) such that Dy (f (a, ) = 0.

g, 17 Let %‘I:m = e~"+*) | Find the i

YOUT AnSWer.

1 and minimum values of f° on the rectangle shown below,

— Justj




