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Calculus IIT 2210-90 Exam 2
Summer 2014

S 44

Instructions.  Show all work and include appropriate explanations when necessary. Correct answers
unaccompanied by work may not receive full credit. Please try to do all your work in the space provided
and circle your final answers.

1. (14pts) For this problem, consider the function
f(z,y) = 2* + sin (zy).
(a) (4pts) Find the gradient of f at (1,0), Vf(1,0).
V—f(xlj) =  2Xyyslny) , XS (xy)>
Vo) = <2,15

(b) (3pts) Find the maximum rate of change of f at the point (1,0).

b, = | V‘F(lub) | =y2r s = (s

L

(c) (3pts) Let u= (—%, 12). Find D, f(1,0), that is, find the directional derivative of f at (1,0) in

the direction of u.

e Daf (ho) = V‘J((':")"{i . <2|‘7‘<’187r,'§> w =HLAS
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(d) (4pts) Find the equation of the tangent plane to the surface z = x2 +sin (zy) at the point (1,0,1).

z = fan) et fylaid (1) 2

T = (')’ 2—()(-!)+ i{j"ﬂ) = 2x .}.j.—- |

2. (10pts) Ohm’s Law hat the current I through a simple circuit is equal to the voltage V over
the resistance R, orlJ = %. Therefore, if 5 volts are applied to a circuit that has 1 ohm of resistance, 5

amps of current will flow:—Use differentials to estimate how the current changes if the voltage increases
from 5 to 5.1.velts and the resistance decreases from 1 to .8 ohms.

( o I i . ) ___\{__ N\
AT = TvdV + T, Y S
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whew V=S84 , T, =7=1 at Tp="oC --5.
AV=,1 at dR(=)2

AT = (1)(1)+(-5)(~2) = [.] aups
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3. (8pts) Consider the function
flz,y) = ?e Y 4 ye ¥ 4 9.

(a) (4pts) Find the critica_lmr.Joint(s) of f.
’)CX (_;&;»3_ O = X=o0. q
afj A‘E’w”-‘lﬁa-” j"’j” (Fpe? =0 = y=1.

So ”:') I

{h) (4pts) Find the discriminant, D = fo, fyy, — ( fﬂ.y) and use it to determine whether each of the
critical points found in part (a ( ) is a local minimum, a local maximum, or a saddle point.

o i "pxx =227 "’j‘)cxx (ha1) = _ So (o,l) i a
% )CU X I - 25“’+5&"5 = {yj(.,;) e -VYe. Saddle pt.

.J'.XJ -2xet Teylon)=o. Dog) = (%)(/6)-» =<0,

4. (10pts) Use Lagrange multipliers to find the maximum and minimum values of the function f (a: y) =
T + 8y on the ellipse % z 4 y? =

V‘f(xcj) = <*a #2

[é) l}‘-, )5 +:r "'| g v‘j(hj)’<-‘ix‘) 2’3>
//m\-_-z_x‘“- ® = Ar= X. - =
@f=2xy | @=2)X7 ‘Fl'— .
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3" =7 Zj.—:-‘h(_ o~ J:Z}(_

2 2 T2
F@ d) = 35+ B 5l i
5. (8pts) The picture below is a contour plot of the function f{(z, y), along mth flour points labeled A-D-.
That is, the curves are level curves of the function f(z,y) corresponding to the values written next to
the curves. Answer the following questions by writing one letter A-D in each blank.
V (a) _IL At what point is the value of f equal to 17 5,\
H (b) _ L At what point is Vf parallel to j?

(c) _C At what point is ||V f|| the largest?
(d) _B At what point is V f equal to zero?




6. (24pts) Evaluate the following integrals:

(a) (6pts) ff(:.s y+3) dA, whereRlstherecta.ngleR {(=z, y)|—1<:r<1 0<y<1}.

ff(x’ny)Aj“X f(’ﬁHBy}dx f(ﬁ-+g
)7 o L ) Y PR e b

;.

(b) (6pts) zy dA, where T is the region in the zy-plane bounded by the z-axis, the curve y = 23,

T
and the line z = 2.
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(c) (6pts) f +/z2 + y2 dA, where E the annulus 4 < 2% + 2 <9.

o ? v = S/"/ %
b (cr*)""m-w |
0

J f f [Xj+a-.smlj))ok%dj'tx j‘( Xj%-l-—;m[y)l Aj oAy

T

(_0 = L L (Zx_tj +ZS'“(5})"(ﬂ"LX =L' (ij'.- 2;95(3)J§ Ax

( 2z

:L((-:rzx+4-) = (F-ZXLJrH'KL - “E +'1l



2=3-2x-3y

7. (8pts) Use a triple integral to find the lumc of the tetrahedron in the first octant determined by the

coordinate planes and the plane ﬁ:r 3y+2% = 6. .
o 2x+ z. 3% -2y P £
s =
HH 1 A;Aﬂatx __j,«f f (3-2x- ,,j)alj'lx

-2tz

;"szy-zay u e

(0,2,0)

_ e kX
- —-L(-mww-ux-sxmx-g)olx= L@x"'-um»a)dac

T =(§§*3x’?3x}‘v Yot | -313€L)

8. (8pts) Let G denote the region bounded by the surface z = 1 — (z* + y*)? and the zy-plane. Compute

//f 2. ™ eldier. aojlwbml -

X =1y f”%"t } Kf f f zrotaatrda 2"‘[ (3 olr
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9. (10pts) In this problem, we will compute the improper integral / / / ~(a®+y?+2%)"/ dV, where R3
denotes all of 3-space.
(a) (6pts) First compute / f / e~ (= +7+27)2 dV, where Sg is the solid sphere of radius R, Sg =
{(z,y,2)lz* +¢° +22<1?2 U,g:. kau.éaJ (g K5

e r R o
CH f e r “sind Ar"w (L‘**Wx H’?{*f’)

2 e
= 21r( us“ {SO >,L+“_(_;3)<€/—R_,) Az =307 olp

(b) (4pts) Now take the limit of your answer in part (a) as R — oo.
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