Math 53, First Midterm
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Instructions: Please show your work: unjustified answers will not receive credit.
Use back of page if needed. '(No justification is required in the True/False section,
- howewver. ) Your signature above certifies that thé work here is your own.
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(b) Given an example of a function f which i is continuous at (0, 0), but not dlfferentla,ble
at {0, 0) '(No justification needed.)
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(c) What hypotheses on f let you conclude (v1a a major theorem in the book) that f
is differentiable at {a,b)? :
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2. (a) Find the distance from the point P(4,—1,2) to the plane 2z + 2y — z+ 1= 0.
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: (b) Determine whéther the points (1, 0., 1),(4,1,3),(2,2,2), and (3,0, 3} lie in the same
plane. - o v i / - ,
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3. (a) Find an equation for the plane tangent to the surface zyz® = 8 at the point (1, 2 ,2).
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(b) Is there a point on the surface zyz? = 8 where the tangent plane is parallel to the -
zy plane? (Justify.) :
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4. Locate all local maxima, local minima, and saddle points for the function f(z,y)
z? +y? + 2%y + 4.

76« 2 Zx #2xy =O /m/;/f'ér K%K/ =

95/’; 2/—;‘XZ=_—O /m/'a/«-\aj X% = '"/.

S / F X =0, /::O | | |
R ERT ><2f-—-?— ’F"”fﬁ |
So Aot crmert ponrs | (0,0 (7,71 (92,7 )
A4 /XK =242y
o Ly - 2

4r@©) s f/aﬁ/ g = F>O 2
Sena 2 7O /Oga/Mri.
/4 )

7()9/:': X

4r (f” /)

\__,-—-—"'"-—'—.’

ka)y /2 Z)Z /Qﬁ) —'—-?<O
JcQ/o//f’fO 7

e (g2) ¢ hockyy A = (o= (oxz ) =80
— | / / S oo/l Ao 7 |




5. Let z = f(z,y), for v = 2(t) = t* and y = y(¢) = t>. Suppose f,(1,1) =2, £,(1,1) = 3,
Jex(1,1) = 1, Ju(1,1) =2, and f,,(1,1) = fye(1,1) = ~1.

(a) Compute %, when £ = 1.
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(b) Com ﬁte &z when £ =1
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6. (a) A particle moves in 3-space in such a way that its position vector is always orthog-
onal to its velocity vector. Show that the particle is moving on the surface of a sphere
centered at the origin.
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) Find the rate of change of the function f(z,y,2) = 5% — 3xy -+ xyz at the point
P(3 4,5), in the direction of the pomt Q(4,5,4). . :

I

PG) ,: ) ._-./>

a = '/5__5% = 72 <L
P/

VF = <sox-3 ry, ~SxIxT />

/..\ Troat

7F(5,4,¢) = <33, 6, 12>

'D“" *) (3 7‘,‘5) V(345D o &
= <3%,6,/2> —L </ /y=>

:ﬁ—é @8{-5 ~/z)




6. True or False. (There is no penalty for guessing wrong.)

/ .
/ 1. For any vectors @ and b, if &-b=0and @x =0, then & =0 or b = 0.

F 2. If @(t} and ¥(t) are differentiable vector-valued functions, then £[i(t) x
T(E)] =4 (t) x T(t).

F 3. If f(zx,y) = Las (x,y) — (a,b) along every straight line, then limg yys(ap) f(2,9) =
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4. If all partials of F' exist and are continuous everywhere, and VF(a, b, ¢) #
0, then the equation F(z,y,z) = F(a,b,¢) defines a surface near (a, b, ¢).

F 5. Let R(z,y) = f(z,y) — (f(a,b) + fela,b)(z — a) + f,(a,b)(y — b)). Then
f is differentiable at {a,b) if and only if R(z,y) — 0 as (z,y) — (a,b). '

F 6. If f.(a,b) and f,(a,d) exist, then f is differentiable at (a, b).

'7/ 7. If f is differentiable at (a,b), and V f(a,b) # 0, then the derivative of f
.at (a, b) in the direction tangent to the curve f(z,y) = f(a, b) is zero.

7/. 8. If all second partlal derivatives of f exist and are contmuous everywhere,
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