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Name:

Summer 2012

Instructor: Rob Ackermann

Math 5B Midterm, July 16th, 2012

Tnstructions: Read the instructions for each question carefully. Answers without work or
explanation will receive no credit. Feel free to ask questions if part of the test needs clarifi-

cation.

1. Fill in the blanks in the following sentences (6 points).

(a) For a function f : R® — IR, the gradient of f at a point (a,b,¢)isa .3 dimen-

sional vector, which is orthogonal to a __|ev@l et of f{z,y, 2).

(b) For a curve v : R — R?, the derivative v at a point a € R is geometrically the

Tangent _vVector to v at 7 (a).

(¢) U -i= i’{ il nll cos & , where 0 is the angle between ¥ and 4.




2. Mark whether the following are true or false (you can just write T for true or F for

false). If the answer is false, explain what you could change to make it true (6 points).

(a) Eﬂ For any differentiable function f (z,}, we know that fo., = fy..

e{}(%,}fj must be (7 o ﬂmﬁfﬁﬁ?fﬁﬁ; That

‘{{Ex\/ - 'ﬁ‘;f’}:.

(bj It A={(z,y)]z>1}and f: R + R is continuous on A, then we know

that f attains an absolute max / min on A

A s not iy@w@aﬁf@j

(c) T ma-= {{z, )| 2? +¥* < 1} and f: R* — R is continuous on A, then we

know that f attains an absolute max / min on A



3. (a) Find the equation of the tangent plane to the surface f (z,y) = 2%y + 2z — 2y at
the point (1,1,1). Leave your answer in the form z = az + by + ¢ {7 points).

| TLUx,y) = (3%2\/%2! x? - Z/}

y

\‘74\{?, {} = ( 5} w;/

Eguation for tangeal plane 3.
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(b} Find the equation of a plane parallel to the ore in part (a), but which passes
through the origin (3 points}.

Two  planes are  pocalel o they have The
for co-tincar);
same N fplmel  vectter
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4. Find the absolute max and min of the function f (x,v) = (z — 1)*+{y — 1)*+3 on the
closed region bounded by the triangle with vertices (0, 0), (0, 3), and (3,0) (10 points).

~ Be sure to show your work and/or give explanations!
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5. Consider the function f (z,y) = zy + ¢ (10 points total)

aragh ot
(a) Find a vector orthogonal to the le¥el~surface of f which—containg the point
(1,~1,~1+¢)
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(b) At the point (1,2,2+ e~2), in what direction is f (z,y) increasing most rapidly?
In what direction is it decreasing most rapidly?

vh = ly-ye™ x=xe )
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(c) At the point (1,2,2+¢™2), find a vector @ so that the rate of change of f (z,v)
is equal to 0 in the direction of this vector
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BONUS: What does it mean for a multivariable function to be differentiable? An

intuitive answer is fine, I'm not expecting for you to have memorized the formula.
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