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MAC 2313 — Homework 2

Directions: Complete the following problems for a homework grade. Solutions must be presented
in a neat and professional manner in order to receive credit, answers given without showing work
will not be eligible to receive partial credit, and work Jor the problems must be done on scratch
paper and not on this handout! Date Due: Tuesday, February 28 (Use this to study!!)

1. Let f(z,y) = 32% + 22y — ¢°, let 9@, y) = -2+ 4+y+2y% let v = (3,4), and let u be the unit vector
in the direction of v. Note: On your exam, you will have to do questions like (b) and (d), and I won’t

give you the formulas! - _ -3 4
L= 5 <3m7 =<3 3

a) Using any technique you know (e.g. witchcraft, voodoo magic, derivative rules,...), find frand f,.
. y
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= Gx 2y fy= 2x-3y

(b) Use the limit definitions

o) = i LEERD I ) He ) = (o)

to find f; and f,. Does this match your answer for (a)?
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)(Wﬁ\ f.= lim = -—Oi'(o)<f23/ £z I
¥ n->0 h 3 h=o h
(¢) Using any technique you know (e.g. witchcraft, voodoo magic, gradient thangs,...), find D, f(x, ).

Ipf= <, (‘\37‘ <"%, %>: g(éxezs)-!- -g- CZ)( —3\,/1\ .

(d) Use the limit definition

= 0+2x+o~g\/5

Duf(r.y) = lim f(r+ah,y2bh) G _g_ b:g
to find Dy f(z,y). Does this match your answer for (c)?
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(e) Are f and/or g differentiable? Why or why not?

Yes . Diffrentiable everyhums  hecause /£y, gx, 3 exist ano\

ot @ntinucus  evewirhene (e T From f2y 4)




2. Let f(w,2,y,2) = 2° + 4 + 22 + 2y + yz + 22 — 3zyz, where w = 2% + 5, g = 28 41—t y=ris+¢,
and z = se” — 2v/t. Find each of the following. Note: w also has t’s in it, it just has 0 of them....
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f= ~sinlgl . fy= ~sinkg) x

3. Let f(x,y) = cos(zy).
(a) Find Vf(z,y).
VE )= <6 64> -{Ggsm&.&ﬁ;x sin(xg)ﬂ
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(b) Find the equation of the tangent plane to z = f(z,y) at the point
[ . -l T
P (5,2): 3 37

€, and Now do y:

Ingintlly moany,  becouse Sin(xy) IS zero ininilely offer
(d) Is (0,0,1) a critical point of f? How do you know?

Yes' because & b,)=0 = Q}j (o.0)
(e) Could the point (2,3, f(2,3)) be a critical point of f?7 Why or why not?
Net become netther £ (2,3) nor fy@3) s 2.
(f) Find fre, frys fuzs and fo,.
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% (b) (0,1,1) is a critical pdint of f. Is it a local max, local min, or saddle point? How do you know?
o can't nse 24 g ek ble Dle,Nz=0 & kst is mconclusine

oS a toe\ max bl cos&xy)E | =£lo) fecall (xy] Cie. I+% & global max_|

(i) Let ¥ = {(2,y) n R*such that —1 < z < land — 1 < y < 1}. Does f attain an absolute
maximum on X7 An absolute minimum? How do you know?

Both, bewst  § continuons on 17 & T alosed + oounded [Hhis
15 Yhe extreve \olue themem]

(j) Find the absolute maximum and absolute minimum of the function f on the closed triangular
region A with vertices (2,0), (0,2), and (0, —2).

This s nomnvial g )/ou.r ansure k\_?;_t)_;&' ‘gg_ oo Set of p*s

(g) Use (g) to find D(z,y) = det (
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