D. Mckengzie Math 32A, Lecture 2 November 2019

Midterm 2

Last Name: - Kim

First Name: _Lidr

Student ID:
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Instructions: Do not open this exam until instructed to do so. You will have 50 minutes
to complete the exam. Please print your name and student ID number above. You may
use a calculator, as long as it is not a graphing calculator. You may not use books,
notes, or any other material to help you. Please make sure your phone is silenced and
stowed where you cannot see it. If you have a smartwatch, please put this away too. You
may use any available space on the exam for scratch work. If you need more scratch paper,
please.ask one of the proctors. You must show your work to receive credit. Please circle
or box your final answers.

Please do not write below this line.

Question | Points | Score
1 10 -
2 10
3 10
4 10
"8 10
Total: 50
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1. (a) (5 points) Consider the limit lim £?24+_y2_
limit or show that it does not exist.

. Either evaluate this
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(b) (5 points) Consider the limit lim .

(@y)=(12) /22 + 32

this limit or show that it does not exist.

Either evaluate
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2. (10 points) Consider the partial differential equation u; = —3u,. Verify
that u = cos ((z — 3t)?) is a solution to this equation.

U= ¢os ((x—%)")
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3. For both parts of this question, let f(z,y) = log(8z* + 2u?).
this is log base ten)
(a) (6 points) Find the equation of the tangent plane to the graph B =
f(z,v) at the point (1,1,1).
ac(a Jo) + 4 (a,b) (x-a) + 4, (a b)(y-b)

~

(Note that
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(b) (4 points) Is there any point on the graph z = f(z,y) at which the
tangent plane is horizontal? If yes, find one. If no, explain why.
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4. Consider the function f(z,y) = =3y,

(a) (5 points) Find the gradient, Vf.
VE = < Sy
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(b) (5 points) Letu = (1, —1) Use your work from part (a) to calculate
the directional derivative of f(z,y) in the direction of u at the point
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5. Consider the contour map of a function f(z,y) given below. You may
assume that the horizontal axis is the z-axis, and the vertical axis is the

y-axis.
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(a) (5 points) Let u = (1,0). ‘What is the sign of Dy f(2,—4)7 Justify
your answer.

D F(2,-4) = Vi cU o= U <0

: i I
DuF(2,-u) is negatve = <$, > . 1,07 = Ix
hecause As the ,Jﬁc;éav:*'esj +he level curves shift left, becoming
\ . . : . . - . . . mMore
(b) (5 points) Let u = (1,0) again while v = <ﬁ’ %) Which is larger, pegative.
Dyf(—4,4) or Dyf(—4,4)? Justify your answer. :
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