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October 1°¢, 2014.

Math 2401; Sections D1, D2, D3.
Georgia Institute of Technology
Exam 2

I commit to uphold the ideals of honor and integrity by refusing to betray the trust bestowed upon me
as a member of the Georgia Tech community. By signing my name below I pledge that I have neither
given nor received help on this exam.

Pledged:

Problem | Possible Score | Earned Score
1 20
2 15
3 15
4 15
5 20
6 15
Total 100

Remember that you must SHOW YOUR WORK to receive credit!

Good luck!



2. (15 points] Given that y is defined implicitly in terms of z by:

y = sin(3z + 4y),
find 2.
Mettod I ¢ Partial Derivakives
Flx,§) =Y -%n (3X+4Y) =0 3.5p'S

Ay Fy _ -Cos(3x+4))-3
X ¥y |~ cos (3x+4Y)- 4
.
3,5¢ts. 3 cos (3x+4Y)
| - 4 cos (3x+tg)

Correct F = 4.5 pi,
Correct FJ — A.b’p‘\"s.

3. [15 points] Determine whether or not the function f(z,y) =

Laplace equation:

8%f | %f _

Metthod I pr\.id'\-nb‘rPFevenNaﬁbn

3¢pls, .3_3_ = 4\ s-m(?,x«-‘gy)
3pis, '2." = oS (3X+4Y) (3-&-4%)
2 pls. dﬁ = 3eos(3X+H4Y)+ L\-eps(sx-i-ly)
_,‘L
3pts, (\-4@3 Csx+ty))% =38 (3N J)
3pts. A 3eos (3x+4Y)
- |~ &-aos (X +4Y)

¢~ 2¥ cos(2z) satisfies the two-dimensional
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4. [15 points] Consider the function:
f(z,y) =In(z® + y*).

(6 P‘r S]a Find the gradient of f.

= <ax, 3y >

4y3
X +j" TXy"
/ \

BP*S. 3 pTS.

[q PTS] b. Find the directions @ where Dgzf(Py) = 0, where Py(1,1).

(VF)s, = \+| / |+|> qr )“>

Daf (@) = (Vﬂa, e

2pts, ~ 2valuaking W P,

2¢¥s. - us tng correct &;ﬁh

2pls.— seline up e,orrec'-'\'-

w=<W, W2 )
(vf)p, W = Wy +2Us Syprem d; 2
?.P'\"S Sa\vma +he %g&em of—
u| +&|.L2 = O lll = -—Q.lkz. ) ) Qﬁ_M
u|1+ ui | u%-&- lki =\ (-22) + WUz =)
4“2 “ Uz -—\
U2 =\-‘é_; => U, 5_(1: J\_
W2 =—\;—_-|_.5:- => ul- 5; ._\__
=15
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5. [20 points] Consider the function:

flz,y) =2+ 4> +62% - 3y% — 5,

[ ‘ 0 F\' 51 Find the critical points of f. pra—
&.‘x = 3x*.12x (1pfs

=3y ey (A1) B

‘?x 0 Zst,/ {3)& +12X=0 {3)( X+ =0 X=0, ZPTS'.J

‘cj -0 Se nfanu‘f’ 331— Q_j =0 Bj (J -2) =0 j__._o, 2 ?,é:;l_-:%\/
Criteat Pants 1 (o, o) (0,2), (40, (-42)

/.
5 (o (0

[‘O?TS] b. Use the Second Derivative Test to classify each critical point as a saddle point, a local minimum, or
local maximu

?xx = GX""IZ QED
+yy =63-4= a2
fy=0 ()
e fyy - -‘ij = (ex+12) (6y- e).
K("'O) - (‘?x*%_y %)\(o »y = 12(-6)<0  saddle geint @

— > (fxafy -6 |0, = 12 (12-6) y0 @

$XX \(o 2) =0+\A 0 NRocall ML\.rL,lf'r

.0 = Gy~ 5y ) = (412 (970 w

Syx \eu,0) =~ 4 +10 <O Rocal weax @

|(—'h 1][-—? @xx-@yy _'Y’"J)\L-H,l) - -24+19.)(\R—63<0 Saddle Pﬁ-mt@




6. [15 points] Find the point on the sphere % + y2 + 22 = 4 that is farthest from the point (=1, -1, —1).

Maximize : -(30&,3,2) = (X+0) '+ (J-(—l)2+ (z+02 lp{\

€u.$~!ed\"\'b . % (X,H,z) = Xz:"32+'21——4 -6 \PT)
V=27 |pr.
{ XYy, ®)=0 @

V-F =<2.(X-\—D , 2(_‘;+D , 2.(Z+D> @

va=<2x, 2y, 2%)

@ 2 (x+1) = 22X X+ = AX (1A% =-)
s {20 =22y yel= 7Y (-2)Y =-)
Syptem | g (z4)) = 2AZ z+) =A% (-1 =-)

Xy 2’ 4 x’-«g’% 2=l s :f’-t— 2=4

l e
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October 29", 2014.

Math 2401; Sections D1, D2, D3.
Georgia Institute of Technology
Exam 3

I commit to uphold the ideals of honor and integrity by refusing to betray the trust bestowed upon me
as a member of the Georgia Tech community. By signing my name below I pledge that I have neither
given nor received help on this exam.

Pledged:

Problem | Possible Score | Earned Score
1 20
2 20
3 20
4 20
) 20
Total 100

Remember that you must SHOW YOUR WORK to receive credit!

Good luck!



1. [20 points] Find the volume of the region

and below by the rectangle: 0 <z < ™/g, 0 <y < /4.

(14ts) V=] foxgan

|
S"n’lb

]

Wy
X 40»3(x)‘5w‘n(g)o\j AX
(V)

0

(ZVB) = Bﬂb «L\r@os(x)oas(g))yT AX

(2p%s.) -So (400300 +¢rcw$(x>0\)§

(2p%s.) = Sm(q -2 ) Cos (O
(pfs) < (-23) an) \:%
(2pts) = (422)-

(2pts.) =.@

in space bounded above by the surface z = 4 cos(z) sin(y)

o
S teos () Bnly)dxdy
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2. [20 points] Given the integral below:

./‘J/ Ly

cz ‘Srs') . Sketch the region of integration and write an equivalent double integral with the order of integration

revcracd = 3 ‘ < j £ e’?‘
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3. [20 points] Compute:

1 _v2 2
e
R TTtY
where R is the region in the zy-plane given by:
1Lé, 1<a? 442 <eb a>0;y>0.
; 2 9
|n(X “+ O\A




