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1. TRUE/FALSE: Identify a statement as True in each of the following cases if the

statement is always true and provide a brief justification. Otherwise, identify it as
false and provide a counterexample.

(a) For any vectors @ and W in R, |7 + w|| = ||7'|| + || W]
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(b) If the pomti P, @, R and %\Y\Q%\l //@Q

the vector b are as shown, .o Y o, » // /. N
and ||PQ|| = |QR|| then /ToN =206, © Y
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Show your work for the following problems. The correct answer with no supporting
work will receive NO credit.

2% You are given the following data of a function g(z,y). Your boss wants you to
9 approximate g(.8, 1.4) and wants to be convinced you're doing something sophisticated.
A ind a linear approximation for your boss and explain your choices (there are many

that you will make!). Ax
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3. An ant infected t?fi m}/rmeconema neutroncu parasme wants to climb as high as

possible to make 1t more likely to be eaten by birds. The algorithm is pretty simple:
go in the direction of the steepest assent. The ant is at (1,2, cos(2)) and climbing on

Qf?{) N @e surface described by h(z,y) = cos(zy).

(a) If the ant travels in the direction of (—1,3), what is the approximate change
) in elevation experienced by the ant? Be sure to provide work so I can see where

( 3 ), your numbers come from.
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W Which direction does the ant want to travel?
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4. Consider the sphere S centered at (1,2,3) with radius 4.

(a) [2] Write an algebraic equation for the sphere S, L )oed conkr @

(x } 46-9\3 ~2-2Y - m@
e o -(wY —( ;! o
{\61 Flnd the shortest distance between(the sphere S and the plane passing through

the points (0,2, -2), (—1,-1,-2) and (4,4, —1). Explain your reasoning.
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5. ¥ Role play that you are a mathematician in the 18th century. Another mathematician
has contacted you bragging/challenging you to solve the following problem: Identifying
all the critical points for

flz,y)=2"+2z—6zy+2y +¢*
SS\CQQM and classify each as a minimum, maximum or neither. Write back with your solution.

Note: your audience is another mathematician of a similar level as you, the num-
bers are not nice, and the graphing calculator is not going to be available for a few
more centuries...
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