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1. Determine whether each of the following statements is TRUE or FALSE. Justify your
answer. (This problem has four parts.)

(a) The graph of p = 1 —sin(¢) describes a sphere.

l Answer: F,lse [

1 >
f s e +H Sarag, fo Pilghid: LS &%
‘i: 5 el PR p/m'hv’ y 2V Al ‘f osf jectid ;
’)’-n¥ ’Lﬁ\‘;’: & V(Lbl“hu"
. A / :
9 - Sin X ¢ ‘8)
. x s e ¥ LI: L d\ ~ J i u’ L e |
1 Oowe vt & paTAird o B & ==t : ! .‘( )
O wAL v L | Q0
. ; o| © ' pigion
sa 1T Cornmn ot e ¢ 5}‘”’7"="F— F?/Z I C I (0, 0,0)
. T O f (‘) (9] J)
s O A Sur Face (ooks lilet:

(b) There exist numbers k and ¢ such that level sets of the functions f(x,y,z) = x+y+z
and g(x,y,z) = x +y+z+ 1 at levels k and ¢, respectively, are the same surface.
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(c) There is a C? function f : R? — R such that

of ___of
g;(x,y)-xy— ay(x,y).
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(d) There is a differentiable function f : R" — R such that the directional derivative
D, f(0) > O for every unit vector u € R".
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2. Determine whether each of the following statements is ALWAYS true, SOMETIMES
true, or NEVER true. Justify your answer. (This problem has four parts.)

(a) For a function f(6), the polar graphs of r = f(#) and r = f(—6) are different.
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(c) For a C* function f : R*> — R where x = x(r) and y = y(¢) are each twice-
differentiable functions of a variable ¢,
dzf 82faf2x +&f (‘izfa’2
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(d) For a point (a,b) in R?, the tangent plane to the sphere 2 + y> + 22 = 1 at
(— — ——) is parallel to the tangent plane to the graph of f(x,y) = —xy* — x + 2y
at (a b f(a b)).
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3. Consider the function F : R* — R given by F(x.y,z) = x* + y* + 2V2xz. For which
numbers k does F(x,y,z) = k describe a two-sheeted hyperboloid?
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4. Let f : R* - R be the function defined by

fxy.2) = (243 + 2)sin (i) (602) #0.0,0)
o k (x,¥,2) = (0,0,0).
Find a value of k which makes f continuous at (0, 0, 0).

P

5 oo e Lo B} | ther £ 1 e
O‘fj.%)'—'(c,ﬂfc) ok (O,D,i))

\i

\ _ |
Weut kK L ()‘2“1 + 2) Bin (xﬁ‘j"ﬁzz)
(.ystji%)"’fl(),(‘;jc )
2

T L o s () e,

% S?Lkvv‘\(aﬁ

[\ ) | - A .
V(’?O P < fz‘é‘n(el> e P QE e
f 2 /| fl ] o b iy n i;
Vb“ﬁ i 2 !L“w 0sm ({9‘) = ,le { 549 s
‘?"3 0 ~€-—)D4 (9-—5 o* SIV\E' 1S
] « })cu_,«LLLC[ Eﬂh“'dq
O & ﬂ_“w f\?-sm (%2 ) L o 8 | (.U\.L\
‘F"O" _(}2’_.—) O ¢
N J ( -0

=> k= uQUV“ {)L‘Sm (P%l) %
o'

NVNIE %
9



Math 290-2: Midterm 2

Winter Quarter 2015

Page 8 of 10

5. Find a linear approximation to the function g(x, y,z) = (2*7*% sin(x+y—-2z)) at (1,1, 1)
and use it to approximate g(1,0.9, 1.1). (Recall that the derivative of f(x) = 2* with

respect to x is 2*In2.)
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6. (This problem has two parts.) The function f : R> — R defined by

|
Fly = o sin ((3x2 - Syz)n) -7

describes the air temperature in degrees Celsius on a patch of ice at position (x, y). Wally
the Walrus is wallowing in some snow at position (2, —1).

(a) In which direction should Wally waddle to warm up most quickly? Give your answer
as a (not necessarily unit) vector.
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(b) At some time, Wally waddles through the point (3, 2) following the curve with para-

metric equations
(x(0,y(1) = (1 + 2,37 - 1),

where 7 is measured in hours. What is the rate of change in air temperature with re-
spect to time that Wally experiences as he waddles through the position (3, 2)? The air
temperature is described by the same function f(x,y) = m sin ((3x2 + 5y2)7r) -7 as
before.
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